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EEPORT 



EXPERIMENTAL CULTURE OF THE OPIUM POPPY 



FOR THE SEASON 1870-77. 



SECTION 1. 
Tie Soils of ike Deegah Gardens : their State of Cultivation^ ^c. 

Thb soil in the Deegah gardene^ tbongh comprising an area of about 40 beegahs only, 
18 very varied, and presents at least three well-marked varieties. Two of these appear to be 
especially well snited to the opium poppy, and fortunately comprise more than three-fourths 
of the area ; the third variety, however, with a little management as regards irrigation and 
manuring, is also very fairly productive. I will briefly note the physical characteristics 
of these varieties.— ^r#^, a pale greyish brown sandy loam, showing by analysis about four 
per cent, of iron oxide and a fair percentage of lime, potash, and magnesia. The bulk of 
it consists of sand in a finely comminuted state. The secondary basic component is a stiff 
plastic clay, which binds all together, and presents a uniform, fairly retentive, and upon the 
whole easily cultivable and productive soil. Seeondy a sandy loam of a pale brownish 
colour. It differs chiefly from the preceding in containing a smaller quantity of clay, and 
is thus less retentive of moisture, and of course more expensively cultivable in dry seasons, as 
requiring irrigation more frequently. It is considerably richer than the other in the organic 
elements— ^arioji, nitrogen^ phosphorus^ Sfc.f and is thus somewhat the more fertile in so far 
as relates to the poppy. It is uniformly and finely comminuted (consisting largely indeed 
of an impalpable dust when dry), very friable, and of easy tillage. Hitherto the bane of 
both gardens at Deegah has been their icfestment with the strong, deeply penetrating 
** kash*^ grass (SaeeAarum spontaneum)^ and that even more baneful and difficultly eradicable 
^^wtootAoo" {Cifperus hexastackyus). 

I need scarcely remind the Member in charge that these lands, for many years prior to 
their being taken up for the experimental cultivation of the opium poppy, had been utterly 
uneultivated. They were thus quite overrun with the above, strong rooting weeds, and have 
been brought again into an arable state at some considerable expense. In June 1873 they 
were first made over to my charge for the experimental culture of the poppy ; so that they 
have now been under cultivation for four consecutive seasons. It is therefore scarcely necessary 
to remark here that, in so far as relates to the production of opium, they were then anything 
but suited (every one at all acquainted with poppy culture knows well the disadvantages of 
newly broken in, or reclaimed land), though of course less so as regards mere seed production, 
as it was then very generally assumed that plants producing a minimum of opium do, on the 
other hand, yield seeds from which a more abundant opium-producing progeny will spring. 
This I have shown to be quite a mistaken notion, and I need not dwell further on it here. 
The lands from year to year, under the system of tillage adopted— expensive as it may, and indeed 
has appeared, to those unacquainted with their condition — have thus been gradually amelio- 
rated, and are now really fairly well suited to the produce of a highly productive plant. 
The continuation of the experiments is thus, I think, especially desirable on those lands of 
which I have now acquiired a practical familiarity in so far as regards their general cultaral 
eharacteristics. 

The two soils above described comprise nearly the whole of the lands under cultuM at 
Deegah, the third variety being represented by small interposed patches of a few cottahs. 
This is a rather stiff sandy loam of a pale chocolate-brown colour, becoming considerably darker 
in tint when wet, forming a thick plastic mud with water, and baking very hard when dry. 
It is more highly impregnated with iron than either of the above, and nnder drought presents 
many small patches of a yellowish red tinge, which well indicate its presence. In ordinarily 
dry seasons, with a liberal application of lime before the end of the rainy season, this soil is a 
fairly good producer of opium; on the other hand (from its highly retentive properties), in 
moist seasons the young crops are very liable to injury, and the ultimate drug produce scanty, 
low in consistence, and of a dark colour* It is thus altogether less adapted to the poppy 
than either of the others ; but fortunately, as above observedi it occupies a very small area in the 
Deegah gardens. 
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SECTION 2. 
TAe Soil of He Jieeiapore Garden : its State of Cultivation. 

The main portion of this garden consists of a fine sandy claj of a greyish brown eolonr, 
acquiring a darker tinge when wet^ forming a plastic mud when saturated, caking and shrink- 
ing considerably when dry. The total area of this garden is about 14 beegahsi of which 
Ihe above variety of soil occupies about three-fourths. Mechanically, as being finely and 
uniformly comminuted, it is well adapted to poppy culture; but unfortunately, under the 
exhaustive system of native culture, which appears to have been practised prior to my taking 
over the lands for opium experiments in 1873, the first season's opium produce was very poor. 
I have since considerably improved them by frequent tillage, applications of green and dry 
organic manures, and various mineral matters. They have thus been increasingly productive 
until last season, when, owing to the excessive moisture and the naturally retentive character of 
the soil, the plant neither acquired its usual vigor, nor did it afford anything like the normal 
quantity of pure drug, though there was really no apparent defieiencj/ in the crude eolleetiom. 
This I will, however, have occasion to treat of in a subsequent section. 

With a matrix of sand and clay the above soil naturally contains a fair percentage of lime 
and potash, and has been latterly well enriched with organic matters. I can scarcely doubt, 
therefore, that these lands, under their present system of close tillage, and without any further 
extraneous manurial applications, will afford a high return of drug next season if the weather 
is only ordinarily favourable. 

The remaining portion of the Meetapore garden consists of a sandy loam of a dull reddish 
brown colour. It also contains a considerable percentage of iron, with very small quantities 
of lime and potash, and scarcely a trace of organic matters. The first season's crops on this 
portion of the garden was roiseralile in the extreme. . Latterly, by various organic and mineral 
manurial applications, with frequent and regular tillage, it has been much improved, and is 
now having an application of urinary matters, from the adjoining jail, which will no doubt have 
a highly fertilising effect. 

For experimental purposes, and particularly for observations on the diseases of the poppy, 
the Meetapore garden is a most excellent adjunct to that at Deepak^ as consisting of soils 
differing alike physically and chemically, and thus affording an opportunity for observing and 
studying the influence of soil and other physical conditions on any particular disease of the 
plant. This is of course one of the most important, as it is one of the most difficult, of the 
duties deputed me by Government. In the casual and annual reports which I have for the 
past four years submitted to the Board, I have explained the cause and nature of all the more 
serious and prevalent of the injuries and diseases to which the poppy plant is liable, and I have 
also suggested certain modes of treatment of a remedial and suppressive nature. As regards that 
most serious of all the diseases to which the poppy is liable — I refer to its periodical bligU^^ 
it is most desirable that opportunities, such as I have lately had, should be afforded me some time 
longer, seeing that I have suggested views, as to the conditions /a9(^f^rai^ and unfavourable to its 
development, very different from any previously advanced. Subsequent observations all go to 
confirm me in their accuracy, but a much more extended series are requisite to fully establish 
them. 

SECTION 8. 
The Waters used in Irrigation. 

The waters used for the irrigation of the plant in the gardens here, with one exception, 
are drawn from wells (varying from 25 to 30 feet in depth) ; the other is afforded by a tank 
on the ground, which, however, being only 15 feet in depth, is liable in ordinary dry seasons 
to be exhausted a month or more before the close of the poppy season. While it lasts, how- 
ever, it is extremely useful, as possessing highly fertilizing properties from the decay of the 
abounding water plants. I thus use it in preference to the well waters on all the poppy plots 
to which I can readily convey it. 

The waters from the several wells in the Deegah gardens vary mueh in their fertilizing 
properties; and this of course, as might be expected, mainly in proportion to their saline 
qualities. It i^ indeed interesting to observe that here as elsewhere in the .great alluvial 
plain of the Ganges wells in proximity to each other do nevertheless yield waters of 
very different qualities: one may be soft and sweet, another hard and more or less per* 
ceptibly bracisish. Examples of this are furnished by wells here, though less than one 
hundred yards apart. There is also in a native garden adjoining our Deegah lands a well 
so highly impregnated with fertilizing saline matters that the soil without other manurial 
applications has for many years yielded annually excellent crops of potatoes and onions 
during the cold and hot seasons, and another of Indian-corn, millets, or brinjals, during the 
rains. This water, I may observe, thouqrh differing materially, is only some fifty yards 
distant from one in my garden here : this affords a soft and sweet water of slight fertilizing 
value. In the Deegah waters lime and potash are present in larger quantity than any other 
minerals. They are very poor in soda, present but traces of ammonia^ nitric and phosphorio 
acid, and are wholly wanting in carbonic acid. The normal level of the water in our wells 



Digitized by 



Google 



( 8 ) 

hu been considerably lowered by the drainage, I believe, of tbe now nearly completed portion 
of the Soane and Ganges canal, which ruas parallel with, and in proximity to, these gardens, 
as it joins the latter river. When finally opened, however, and a regular flow of water main- 
tained in the canal, there will, no doubt, be a considerable rise of water in the garden wells. 
This will be a great advantage to the lands for general arable purposes ; but I much fear that 
from the highly absorptive and exceedingly retentive nature of the subsoil they will lose 
much sanitarily as a jail settlement, if ever thus re-occupied. It may indeed be objected 
to this view that the canal water as a rule will not at any time much exceed in level that 
of the adjoining river. This is quite true, but there is this important difference, that between 
the river frontage and the jail lands there lies a deep impermeable strata of iuniur, whereas 
there is an unbroken communication of clayey loam and sand between the jail land and the 
canaL The mere question of proximity has thus little to do with the sanitary question above 
raised. 

SECTION 4. 
TAe Weather: Hi General Characterietiea for the Poppy Season 1876-77. 

To the opium cultnrists thei weather is a most important element in all that relates to 
the ultimate outturn. A hailstorm for example, and that by no means a severe one, will 
ruin his crop ; while a heavy rainfall between the period of scarification of the capsules and 
the collection of the drug will leave little or none for collection : so also are high or gusty 
winds detrimental during the opium season, as alike checking the exudations and reducing 
their normal consistency, so that by the wavy friction of the capsules one on another the 
drug is lost on the besmeared capsules. Moreover, as I have elsewhere shown, dull, cloudy, 
or rainy weather in all cases tends to reduce, not only the quantity, but the quality of 
the drug exudations. Indeed I believe that more than any other known vegetable product is 
opium affected by changes in the weather conditions at the period of its maturation and extrac- 
tion from the plant. 

The atmosphere throughout the past opium season was unusually moist, and the 
actual rainfall was also in excess of any of the four preceding seasons which I have had to do 
with opium. I would not of course have it understood that the annual rainfall was at all in 
excess : it was indeed under the normal average, though again considerably exceeding that of the 
preceding year. My remarks of course refer solely to the periods of growth and maturation 
of the poppy plant. I will, however, give a monthly statement of the annual rainfall at this 
station for the opium season 1876-77 (beginning June 1876 and closing May 1877), to which 
1 will add the temperature, barometrical and hydrometrical conditions of the atmosphere from 
the germination to the maturation of the crop. 

From the month of June to September, inclusive, the total rainfall at this station was 
only 27*68 inches : thus — in June, nil; July, 6*90; August, 10*3^; and 10*44 in September. 
In October we had light rains on the 1st and 7th, from which to the 18th we had daily 
lighter or heavier rain — in all 2*39 inches, from which to the end of the month the weather was 
hazy in the mornings, more or less cloudy during the day ; the prevailing winds light and 
varying from north to north-west. The monthly average difference of the dry and wet bulb 
thermometer was at 6 a.h. 1*80 and at 8 p.m. 8*27, the morning minimum being 0*50 and the 
day maximum 11*50. 

In November the prevailing winds were light, generally more or less south by west in the 
morning, and moving round to north during the day. We had a few light showers during the 
month — in all 0*50 of an inch ; the atmosphere, however, was moist, the monthly average 
difference of the dry and wet bulbs being 2*22 at 6 a.m. and 14*67 at 3 p.m., with a minimum 
difference of 0*50 and a maximum of 19*50. The minimum temperature was 43*2, and the 
maximum in the shade 88*5. 

December, with no actual rainfall, was throughout characterized by an excessively moist 
atmosphere, hazy and foggy mornings, more or less cloudy during the day, with light westerly 
winds varying daily almost from south to north. The dry and wet bulbs indicated saturation 
for 15 mornings during the month, the average minimum being 0*56, the maximum 15*20. 
The lowest reading of the minimum thermometer was 40*20, the maximum in the shade 80*00^ 

On the 12th and 13th of January we had, respectively, the 0*40 and the 0*60 of an inch 
of rain, but the weather throughout was characterized by more or less foggy mornings, cloudy 
days, with light westerly winds varying daily from south to north. In the course of this 
month the dry and wet bulbs indicated saturation for 18 mornings, and in no instance 
exceeded a difference of 1*00, the average being 0*43 for the minimum and 11*20 for the 
maximum. The minimum thermometer in one instance indicated 42*00, and the maximum 
in the shade was 85*00, that of the solar radiating thermometer being 144*6. 

February, as all but inaugurating, and anyhow affording the bulk of last season's opium 
in the gardens here, requires a somewhat niore detailed meteorological notice than any of the 
preceding months. — Well, first as to rainfall: the total fall was 1*02 inches: thus— 0*10 
on the 4th, 0*48 on the 7th, 0*28 on the Sih, and 0*16 on the 22nd. The rain on each 
occasion was a smart shower of short duration, and, being accompanied with a brisk wind, 
caused considerable loss in opium, as I will subsequently show. Moreover, on eight mornings 
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the hygrometer indicated sataratioDi and only in one instance daring the month, with a brisk 
west by north-west wind, did it present a difference of 3*00. The minimum difference of the 
hygrometer for the month was 1*77, and the maximam 11*64. The monthly average of the 
minimnm thermometer was 41*78, of which the minimum, reading was 84*2 ; the average 
maximum in the shade 74*24, the highest reading 84*5. The solar radiating thermometer 
gave as a maximum 150*5, and a monthly averacre of 134*13. The barometer was low 
throughout the month ; the average at 6 a.m. 29*917, the attached thermometer 61*00; at 
12 A.M. 29*986, the attached thermometer 65*30 ; at 4 p.m. 29*914, attached thermometer 
65*6; and at 6 p.m. 29*96: attached thermometer 64*8: the mean average pressure from 
the four daily observations being thus 29*918, the average of attached thermometrical 
readings 64*17. The prevailing winds were light, west-by^north-west ; the mornings usually 
hazy, the day cloudy and fine. The effects of the low average pressure of the barometer on 
the exudation of the drug will be illustrated by a series of observations in a subsequent 
part of this report. 

The collection of opium from the various local and other Indian varieties was completed 
before the end of March, the meteorology of which I will now notice. — The rainfall amounted 
in all to the 0*8 of an inch, of which 0*5 fell as a sharp heavy shower on the 16th, the remain- 
der in light showers on three other days. Notwithstanding tj^is light rainfall the atmosphere 
was still unusually moist; the hygrometer occasionally indicating saturation in the morning, 
and a monthly average difference of 2*64 only, with a maximum average for the day of 
14*57 I The bar'>roeter was lower than usual, the average for the month at 6 a.m. being 
29*932, the attached thermometer 690 ; at 12 a.m. 29*942, attached thermometer 800 ; at 
4 P.M. 29*787, attached thermometer 7»*90 ; and at 6 p.m. 29*788, attached thermometer 77*40 : 
thus giving an average mean pressure for the four daily observations of 29*798, the average 
of the attached thermometer being 71*77. The lowest reading of the minimum thermometer 
was 45*0, the monthly average 54*28. The maximum thermometer in the shade, with a monthly 
average of 89*33, was once only so high as 98*0; while the highest point of the solar 
radiating thermometer was 159*5, and the average for the month 144*80. The wind was light, 
chiefly west-by-north-west ; the mornings hazy, and giving place to light clouds. 

In April the European varieties (which attain maturity considerably later than the local 
sorts of poppy) alone continued to yield a little drug. The mean temperature advanced 
considerably this month, with an increase likewise of barometric pressure and a drier atmos- 
phere. The weather was very favourable for the maturation and collection of the capsules, 
which, together with the clearing the poppy-haulm or stalks from the land, were the main 
works for the month. There was no rain during the month, and the minimum average 
difference of the hygrometer was at 6 a.m. 6*99, and at 3 p.m. 21*66. The monthly average 
of the minimum thermometer was 67*30^ that of the maximum 96*82 ; and that of the solar 
radiating thermometer. 154*75, the maximum indication of which for the month was 168*50. 

April may be said to have completed the poppy harvest; the only operations left for May 
being the clearing, sifting, and storing of the seeds. For such works the month was upon 
the whole rather unfavourable, we having no less than 3*33 inches of rain in this usually 
dry and hot month. Of the total fall we bad 1*73 inches in light occasional showers ; the 
remainder, 1*60 inches, on the 19th and 20th, accompanied by a brisk easterly wind. Again, on 
the 28th instant, with a gusty and strong north-westerly wind, which sprung up suddenly 
about midday, we had a full of rain of the 0*63 of an inch. The gale came on quickly and 
unexpectedly, and unfortunately my solar radiating thermometer, though well secured, was 
blown from its stand and broken. As above remarked, the month was by no means favourable 
for seed storing, from the unusual moistness of the atmosphere. Thus, though usually a drier 
and hotter month than April, we find that, irrespective of the actual rainfall, the hygrometer 
indicated an excess of 4*97. The minimum average difference was 4*38, the maximum 91*10. 
The monthly average of the minimum thermometer was 73*66, that of the maximum in the 
shade 101*70 ; while that of the solar radiator was from the 1st to 27th inclusive— when it was 
broken— ld4*69| the maximum reading of which was 168*00. 

With this month the opium season is fairly completed, and the lands cleared for next 
season's preparatory tillage, or for intermediate cropping, which the assameee generally consider 
the more remunerative mode. 

SECTION 5. 
Tie Sowing Season, and tie Allotment of Land^ !fc. 

In the Deegah gardens the sowing commenced on the 5th of October, and was completed 
with some trifling exceptions — chiefly owing to re-sowings — by the end of that month. The 
soil and weather were alike favourable for sowing operations when I commenced them as above ; 
but unfortunately, on the 8th instant, a heavy shower forced us to discontinue the works, and 
this was succeeded daily by more or less heavy rains until the 18th instant. This seriously 
injured the sown portion of my plots, as I will have occasion to show subsequently. Prom the 
19th to the 31st, inclusive, we had no rain, and the soil being in an easily workable state the 
main-part of the sowings wei;e completed, and the seeds afforded a sufficiently moist bed to 
effect germination without artificial irrigation. This of course is a great advantage, and 
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especially is it so in the native mode of levelling the sown sorfaoe^ inasmuch, as failing germina- 
tion from the natural moisture of the soil the subsequent artificial application of water will 
induce on the most friable of soils a most partial and irregular germination, and of course a 
poor, patchy crop^ the plants being largely confined to the shrinkage openings of the soil. By 
the ridge system these bad effects ^re avoided, and water may be at any time applied bens'- 
fioially after the sowing of the seed, the only care necessary being to admit the water gently 
to the furrows, and avoid flooding the ridges, so that the latter may be moistened by absorption 
onfyy from below. 

The ridge system of culture has also a further great advantage over the native mode of 
plane*surfiice culture, in affording shelter to the young plant from the rays of the sun. Every- 
body who is acquainted with poppy culture knows the injury caused to the germinating crops 
when fully exposed to the sun's rays, and well indeed is it exemplified by the distribution of 
the plants on the ridges. Thus, though the seed is sown first over the whole plane surface 
and equally diffused, it is a remarkable fact that while germination takes place rapidly and 
profusely on the north and cool side of the ridges, all is dormant on the south and sunny side ; 
this being to the last, as a rule, as void of plants as if hand-picked. This, indeed, is so very 
striking that it is still a matter of surprise to me that the assamee should not have long ago 
adopted the system voluntarily, seeing as he does season after season the major part of his 
first-sown plant all but confined to the cool sides of the compartment ridges. Blind, indeed, 
has he in this respect been to his own interest. Moreover, asThave elsewhere pointed out, the 
growth of the young plant is greatly promoted by the loose and open condition of the soil 
around the neck of the plant. Such favourable conditions for the growth of the young plant 
cannot possibly be attained by plane-surface cultivation, as shortly after germination occurs 
the seed-beds must be irrigated — flooded, indeed, is the better term under native practice ; the 
soil then settles and soon forms a dry and baked surface, but slightly permeable to air, and it 
must so remain until the young plant has struggled on and attained sufficient size to permit 
the loosening of the soil. 

In view of these several advantages of the ridge system, then, I largely adopted it in the 
gardens here during the past season. Indeed of the 52^ beeghas forming the gardens under 
my charge I only, for the sake of comparison, had four heeghas under the native mode of plane 
compartments, the remainder being ridged. 

Under this section I have now only to explain the apportioning of the land to the several 
varieties which I had in stock. With this view I arrange them under three heads— viz. Locals 
Matwa, and European. Now the quantity of land allotted to the old local varieties, and the 
new ones which they have given rise to under culture here, was in all about 89 beeghas. To 
the Malwa varieties, under the impression (from the pa^t season's, 1875-76, results) that I had 
now fairly well naturalized races, I alloted 8^ beeghas. Lastly, for the European varieties, which 
last season had grown so vigorously and, as compared with the Malwa sorts, gave a fair return 
of drug, I allotted 5| beegahs. The drug outturn of these several allotments will be found in 
the section treating on the collection of drug. 

SECTION 6. 
The OerminatioH of tie Seed. 

The time elapsing from the sowing of the seed to its germination is largely— indeed I may 
almost say wholly— dependent on the degree of moisture in the soil. Thus, if dry and powdery, 
it simply will not germinate ; so also when saturated with moisture, or at all sticky when 
pressed between the fingers. The minute seeds of the poppy will only give off their tiny gevms 
when the soil has a degree of moisture sufficient to render it open and friable : they cannot 
otherwise free themselves, but simply die off piecemeal in a soil at all dosrgy or soddened. 
Again, under favourable conditions of moisture and, of couree, heat (say a soil temperature of 
from 70 to 75 and an average atmospheric temperature of, say, 85*00), germination will take 
place in from five to seven or ten days ; whereas failing a sufficiency of moisture I have obi^rved 
seeds lie quite dormant for 20 and even 80 days, and after a light fall of rain then germinate 
very freely. 

As regards the germination of the seed in the gardens here for the past season it was 
singularly uniform, free, and rapid. From the sixth to the eighth day the germination was 
general on most of the plots; on the others, with two or three exceptions, from the tenth to the 
twelfth. Under the ridge system the young germs were most abundant, and everywhere 
confined to the north and cool flank of the ridges. The soil, moreover, contained sufficient natural 
moisture to complete germination> so that over the whole of the 48 beeghas under ridge cnlture 
no artificial irrigation was required until after the appearance of the yonng plants. There 
was thus a considerable saving in labour ; and moreover in only two instances (and this was 
the fault of the seed, not the system,) was re-sowing necessary, each ridge bearing a super* 
abundance of plants. Indeed this was so much the case that in future, instead of allowing four 
9eer» of seeds per beegha^ I shall give only from two and a half to three seers. 

Now, I have already stated that I had four beeghas sown on the native system of plane 
compartments. The plots thus treated alternated with others under the ridge mode, all 
being sown amultaneoualy) and of course similarly conditioned as to soil, moisture, &c. On the 
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sixth day, however, after the sowing of these lands we had a shower of rain, which had the 
effect of highly consolidating the surface (causing it to crust and cake in drying), and so 
checked germination as to necessitate partial re-sowing of the four beeghas under the native 
mode. On the other hand the ridges suffered not at all, their northern flanks being covered 
with young plants by the eighth day. 

The seed of the European varieties (of course the produce or last year's crop, 1876*76, in 
the gardens here) germinated in about the same time, and with two exceptions quite as freely 
as the common^ local sorts. The exceptions were in the case of a black-seeded French variety, 
and one of Italian origin. This was wholly due to the imperfect maturity of the seeds, 
however, as out of a quarter of a beegha or so of each sort only some half-a-doeen plants of 
each sprung up. Both plots were thus subsequently resown with Turkey poppy. 

SECTION 7. 

Tie Season of the Plants Growth, and General Condition of the Crop. 

From the beginning of November, when the crops had generally germinated, until the begin- 
ning of February, when all had nearly reached the opium-yielding stage* the weather was moist and 
upon the whole highly favourable to vegetation. This was especially the case in the month^ of 
November and December, and so also in January, with the exception of two days4n which the 
plant was considerably injured : this was on the 12th and 18th of that month. On the former 
we had a thunderstorm with a sharp, heavy fall of rain, which was succeeded on the latter date 
by another heavy iall of rain accompanied by a strong gusty wind. This had the effect of 

fartially laying, more or less, much of the crop in the more exposed places, and thus doing not a 
ittle damage. The more advanced portions of the crop naturally suffered most, and were thus 
less productive of drug than they would otherwise have been. Such and other local casualties 
often seriously deteriorate eiperiments in opium culture, and materially affect results when 
general comparisons are made with those of other and distant localities which have not been so 
affected. Than opium, during the season of collection, I know of no more critical, dainty or 
exacting crop, so susceptible is it to the particular weather conditions of the locality. Weather 
of course, as we all know, is in India most local as to particular conditions, though none the 
less a component of what we understand as season ; and therefore, in instituting compari- 
sons in experimental and ordinary opium culture, it is but fair that the comparative data 
should be obtained within a circuit of a few miles, where all have been very similarly 
affected by weather conditions. Having regard only to the maximum produce of opium in 
its widely diffused cultivation under the two agencies, of course it is easy to see how 
disadvantageonsly my best selected seed crops, under iucongenial weather, may compare with 
others, in this respect, favourably conditioned, but of the ordinary unseleoted kinds. I beg, 
therefore, that the element of weather may be doly considered in all such comparative esti- 
mates. Moreover, I will confidently add that under any specially favourable circumstances bj 
which the ordinary unseketed eeed has given a high return of drug a properly localized or 
acclimated and selected seed would have afforded still higher returns. The inapplicability of 
the selective principle in the case of the opium poppy was all well enough so long as it was 
groundlessly assumed that the opium juices were fully utilized, and indeed essential to the 
perfect development of the plant. I have, however, shown that there are no grounds what- 
ever for any such belief ; that, on the other hand, the milky juice of the opiuni poppy may be 
wholly extracted without in any appreciable way affecting either its vegetative or reproductive 
function. There can thus be no question as to the plant^s susceptibility to improvement as a 
drng-yielder. The difficulty lies in getting the native culturist to adopt or practise the prin* 
eiple ; and the only hope of overcoming this is hy the zealous and hearty co-operation of the 
officers of the department — one and all of whom are, 1 am sore, sufficiently familiar with the 
modes in which all domesticated animals and plants have been improved to have any doubt as 
to the applicability of like modes to the opium poppy. 

Under this section I have now only to treat of the general condition of the plant 
during the above season. This I will best do under the three heads of Local, Mahoa, 
and European varieties. First, then, for the local sorts, old and new. The former comprise 
those more or less generally cultivated under the native names teyleai, su/aid-dierrit 
ialadanti, iutila, cAaura-iutila, tind moneriak ; and I had of new varieties — originated in this 
gaTien^-^abza^ialadantAi, subza^iutila, dursa-kutila, gunagufuposta, meudar^dantAi, and 
three mongrel varieties. The general appearance of the plant in November and December was 
most promising, the foliage being well developed and nearly all of a deep glaucous-green. 
The ridges were also very uniformly covered with plant. In January, however, when the 
early-sown set bad nearly attained their full growth, I observed that I might with great 
advsntasre have spared many more plants in the later thinnings, the plants generally being but 
slightly disposed to give off lateral branches, and in this respect differing importantly from 
that raised from the ordinary unseleoted seed. From such seed we generally observe some six 
or eight well-developed capsules, and even as many as twelve when the plant is allowed space 
to develop itself. On the other hand, with my selected seed, which is nearly all from the 
central or primary capsule of each plant, there is strangely enough but little disposition to 
give off lateral branches, and very few indeed of the plants bore more than three lateral capsules : 
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indeed I believe a majority of them onljf two. I ooneider this upon the whole an advantage, 
had I only been prepared for it and simply left, as I found I might, twice the number of 
plants. This I will of course do next season. In the case of the past season, I thinned out 
more than I otherwise would have done from the largely developed foliage and really crowded 
appearance of the young plants on the ridges — a result chiefly of the unusual high degree of 
moisture alike in atmosphere and soil. I thus anticipated a more than usual development of 
lateral branches as the plant became fully developed. In this, as I havet shown, I was 
mistaken. One bad result of this was that the early-sown plant suffered more thaii it would 
otherwise have done by the strong gusty winds and rain which occurred here, as I have already 
stated, about the middle of January. This was especially the case with one of my new 
varieties — that called mettdar^dantAi, which is the most fragile of all. 

The following varieties of the Malwa poppy were subjects of experiment* They have now 
been in cultivation in Behar for the past six seasons, and for five successive seasons in the 
gardens here. The plant from which the seeds of the different varieties were selected had really 
given a very fair return of opium in the past season — 1875-76, and I was thus induced, from 
the medical superiority of the drug as compared with the common local sorts, to occupy more 
land with them than I had hitherto done. The varieties were received by me under the 
following names : — Lakria, leela^ gungajulee, and %iggarya. From these I have raised a few 
mongrel sorts and picked out some natural varieties, all of which I have cultivated during the 
past season. The growth of all, however, was poor and stinted, and the drug return of course 
most disappointing, as will be seen sul^equently. One and all of the varieties germinated 
profusely. The first sowings, which occupied five beeghas, having. been sown on the 6th 
and 7th October, were greatly injured by the daily successive rains following to the 18th. 
In spite of the rain the germination was no way impeded, all the plots having been ridged ; 
the subsequent progress, however, was none the less unsatisfactory. As regards these I was 
first disposed to attribute their sickly condition to the heavy rains subsequent to their sowings 
and after their germination, but the later-sown crops of the Malwa race, which escaped these^ 
ultimately succeeded no better* I can thus only attribute the failure of the whole of the Malwa 
race during the past season to the high degree of atmospheric moisture. 

I now pass on to the European races, of which I had the following varieties from seed 
grown in these gardens in the proceeding season 1H75-76 : the common Turkey, the Spanish, 
two varieties from Italy, and two of French origin. The germination of the Turkey and 
Spanish varieties was tardy as compared with the local sorts, but nevertheless profuse. So it 
was with one of the Italian and one of the French, while another variety of each of 
these altogether failed, as I have previously stated, apparently from imperfect maturation 
of the seed. In the case of the other European varieties, though they ultimately exceeded the 
local sorts, both as regards vigor and height, yet I am sure, plant to plant, they did not attain 
above three-fourths of the weight of that of the preceding season. As in the case of the Malwa 
race, last season was evidently anything but favourable to those of European origin. From the 
generally vigorous habit, however, of the latter I have hopes of raising some really good 
mongrels through intercrosses with the local sorts. I have several of these for trial next season* 

It is now desirable that I should give a brief separate notice of' the general conditions of 
the plant in the Meetapore gardens, as the above remarks have reference to that on the Deegah 
lands only. The difference in the general appearance or habit and vigor of the plant here as 
compared with that of Deegah was this season very striking, the former being altogether 
much less vigorous and spare in habit. This I can only attribute to excess of moisture in the 
soil, the Meetapore soil being of a much more retentive nature than that of Deegah, and 
moreover it has a further defect in having no natural surface drainage, so that the falling 
rains simply rest on, ultimately subside in, and are absorbed by the soil. There was thus much 
injury done to the Meetapore lands by the three inches or so of rain which fell from the 1 7th 
to the 18th of October. Prior to this fall a small portion of the land had been sown in ridges. 
The seeds germinated well in spite of the rain, but to the last the plants were spare and thin 
and quite wanting in their usual vigor. The plant sown after the rains of October succeeded 
better, but none of them attained anything like the vigor of the past and preceding seasons— 
I refer to those of 1875-76 and 1874-75. 

From the prior results of previous season's trial of the Malwa poppies on the Meetapore 
lands I altogether discontinued them, the soil being plainly unsuited to them. I tried two of 
the European varieties, however, but these failed even more signally (as will be seen by the 
results recorded in the subsequent section) than did the Malwa kinds, 

SECTIOI^ 8. 

The Drug Collecting Season^ and Produce of the Several Farieties. 

The collection of drug was begun on the 24th of January and continued until the 24th of 
March, with the local and Malwa races; while the European sorts, which are always much 
later than the others, and lanced this season for the first time on the 15th March, continued to 
yield until the 1 0th of April. The season, though upon the whole genial for vegetation generally, 
was anything but favourable to the maturation of the opium juices. To perfect these a large 
amount of sunlight is indispensable, to fix in sufficient quantity the drug's basic element. 
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carbon. A really dry atmosphere is also of paramount, importance^ but indeed this is a neces* 
eary factor of the preceding^ as of coarse with a moist atmosphere the sun's rays are largely 
interoepted. The mere question of temperature, it would appear, is not at all one of primary 
importance^ as under a considerable range of temperature, gi?en only the af orestated conditions, 
drug of an excellent quality may be produced. It may be as well to state that I refer to the 
drug for officinal, or if I may be permitted economic use — ^as with the Chinese for example — ^and 
not by any means to the purely medical article. Indeed from the comparison of the chemical 
analyses of opium produced under a variety of climatic conditions, I am strongly of opinion 
that temperature has an important influence on the chemical composition of the drug, i.e. in 
so far as regards two of its most important components, viz. morphine and nareeine. I am thus 
disposed to believe that, within the range of temperature under which the plant will grow and 
thrive, the lower is favourable to a high proportionate development of morphine, the higher to 
nareotiue^ as being the more highly carbonised constituent. Any how, as I have stated, observa* 
tions and experience show that cloudy and tnoisb weather are highly un&vourabie to the maturation 
of the opium juices, as shown by the increase of that peculiar educt, called j9M#tftaiA. The weather, 
then, as I have attempted to show, has a paramount infloence on the quality of the drug produce 
of the opium poppy, but it is no less an important agent as affecting the actual quantity of 
produce. I have attempted to explain the effects of weather conditions on drug exudation in my 
manual, and subsequent observations fully confirm the explanations there suggested. In the 
plates accompanying my report for 1873-74 I have illustrated the opium secretive system of 
the poppy, and those peculiar vessels associated with it, which, under certain atmospheric con- 
ditions, promote or repress more or less the exudation of the juices. This I have attempted to 
show is wholly dependent on the degree of atmospheric pressure; high barometric pressure 
promoting, and the obverse repremng, the exudation of drug. For the mechanism of the action, 
I may refer the reader to the report and manual previously alluded to. Thus, simply by careful 
observations of a carefully tested barometer on Fortiu's principle — which is considered the most 
reliable — from 2 P.M. to 6 p.m. (during the earlier periods of which the lancing operation is 
performed, and the exudation of juice mainly finished;, an approximate estimate may be very 
correctly made of the drug produce for the following morning. The degree of barometric pressure 
in the morning is immaterial, in so far as regards the actual exudation of juice, though then a 
rather lower barometric pressure is desirable, especially with a westerly wind, as facilitating the 
collection of drug from the capsule. It will be easily understood from the above explanation how 
largely the drug exudation may be affected from day to day by changes of wind, &c., after midday. 
Thus, with a prevailing east wind (always as it is here more or less moist) the actual drug exuda^ 
tions will be small, though rapidly assuming a bulky look by the obsorption of atmospherio mois- 
ture. This is of course due, or, as I should perhaps say, largely so, to the temperature of the plant 
being then— during the day— lower than the atmosphere. On the other hand in the morning, 
even with a still prevailing east wind, the plant's temperature is higher than the atmosphere; so 
that instead of contracting moisture it really gives it off, and thus we have the phenomenon 
of the east wind, as the natives say, eating up tie opium. Of course it but withdraws in part the 
previously absorbed atmospheric moisture. 

I may here take the opportunity of pointing out an important distinction between opium 
gathered in a moist or dry, and merely a dewy or foggy morning, and that of a normally 
moist season. In the former instance we have a drug diminished more or less in quantity, 
but no way inferior in quality, further than as containing a hiffh percentage of moisture. This, 
however, readily drains off, and when absorbed leaves only a solid, not Apueeewai, residue. On 
the other hand, in a really moist season, as the last for example, the drug abounds more or less 
in the jnuseteaA educt, as also in hygroscopic moisture, which is most difficult to extract or 
evaporate, unless recourse be taken to a sand-bath or such like mode of artificially driving off 
the moisture. With all this, however, we have still left in considerable quantity the punewak 
liquid, which I now think is simply the normal juice exuding in a crude or immature state. 
As regards this point I can unfortunately too clearly illustrate the direct influence of season 
on the opium-poppy, as related to the production of pnesewaA in the drug. Thus, with a 
normally dry season in 1875«76 1 had in this garden from 10^ maunds of opium only 7^ chittacks 
of pussewaA, whereas during the last season from 8^ maunds only I had no less than 21 eeere. 
Thus under the same soil conditions we have the clearest evidence as to the effects of a dry 
and a moist season on the quantity of puseeioaA exudings. 

The actual rainfall, as we have seen, for the two months February and March was 1*82 
inches only. This, I believe, is about 1^ inches above the usnal average for those months. 
The mere rainfall, however, which occurred on a few days only is a much less important 
indicator from one point of view than the hygrometer, by which we learn that during February, 
with several mornings indicating saturation, the monthly average difference was only 1*77, 
the maximum average at S p.m. 11*64; again in March, with a few mornings indicating 
saturation, the average difference was 2*64, the maximum at 8 p.m. 14*57. This, again, is 
very considerably above the usual average of atmospheric moisture, and of course largely 
explains the comparatively large percentage of pweewah yielded by this season's opium. 
Then, again, we have to note the average atmospheric pressure for the month, which— as 
I insist — is a most important factor, as controlling and regulating the exudation of the 
opium juices — a high barometer giving rise to more copious exudations than a low 
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barometer^ and this quite irrespective of their quality or consistence. In a preceding section 
I have given the mean average readings of four daily observations for the opium months, 
February and March; and now, with the exception of giving the monthly minimum and 
maximum of each observation, I will only add the mean average of the three daily post* 
meridian observations, as alone affecting the exudation of drug from the capsule — first for 
February, The barometrical readings, as previously stated, were taken at 2 f.k., 4 p.m., and 
6 P.M. Now the mean pressure from these three daily observations was 29 918» the attached 
thermometer being 65*23. The maximum and minimum of each observation, with temperature 
of the attached thermometer, were as follows :«— 

First. Second. Third. 

Maximum ,., 62«8— 80-094 63-3— 30-038 62-3-.30-052 

Minimum ... 68-4— 29*764 63-7— 29-752 63 5—29-752 

Again, in March, the mean average of the three daily observations was 29*797 at a 
mean temperature of 78*13 by the attached thermometer. The maximum and minimum of 
these were as follows :— 

First. Second. Third. 

Maximum ..• 80-0— 29*942 75-0— 29-916 74-0—29-902 

Minimum ... 82-0—29*712 82-5— 29-626 79-3—29-712 

The barometric observations are thus concordant with those of the hygrometer, the one 
indicating a low average pressure of the atmosphere, the other an unnsi^illy high degree of 
atmospheric moistnre- conditions, I need scarcely now add, alike unfavourable to the copious 
exudution or the complete maturation of the opium juices. This is shown by the fact that the 
mean average produce of the plant in the gardens here scarcely exceeds that of last year (as 
limited to the local varieties which disappointed me, as all had been raised from the seed- 
produce of the most highly productive capsules), whereas as regards pMsewaA, the proportion, 
as I have shown, is no less than 20 to 1, which of course indicates a very large loss of matured 
drug. 

I will now proceed to give a statement of the relative productiveness of each of the 
varieties separately. First, for Deegah — 

(A) — Deegah Gardens: tkeir Produce. 

1 . Tegleah variety. -^1 had in all under this variety 5 beeghas 2 cottahs, the opium outturn 
of which was 47 seers, i.e, 9 seers 3^ chittacks per beegha. This is a favourite variety with 
many of the cultivators, though far less generally grown than it deserves ; as for early cropping 
it is certainly one of the most productive sorts which I have had any experience with, plots 
of the first sown crop yielding 10^ seers per beegha, whereas late sowings — and this of the same 
quality or sample of seed— did not exceed 5 eeere. Moreover, S beeghas of the above were sown 
by the 6th of October, and were thus much injured by the subsequent heavy rains immediately 
following. But for this I should certainly have had a much higher outturn from the firlit 
sown crop. As it stands, however, the average is certainly good *for the season. ' The total 
weight of sun-dried stalks, excluding capsules and seeds, was 1,210 seers. To ascertain the 
number of plants per beegha I selected a bundle of average plants weighing off and counting 
the number in 10 seers of each. 1 thus got an average of 1,020 plants per 10 seers, which of 
course is equal to about 24,220 plants per beegha only. This was a very low average of plants 
indeed, and was partly owing to the ultimate failure of many of the young plants exposed to 
the October rains, and partly, as I have already explained, to overthinning of the latter. 1 have 
only this season ascertained that the plants raised from my most carefully selected seeds are 
but little disposed to give off lateral shoots, which I consider an advantage. I shall therefore 
endeavour to allow fully twice the number of plants in future, or at least have them on an 
average at distances of nine by ten inches, which gives about 43,560 plants per beegha. ' 

2. Sufaid'danthi, var. — This is perhaps one of the most generally cultivated of the several 
varieties grown in the agencies, though as a rule less productive than the teyleah variety for early 
cropping. It, however, is far superior to it for late cropping, and for this reason perhaps it is more 
generally grown by the assamees, as a majority of them, from the lateness of their rainy season's 
crop, are unable to get their lands prepared for early crops of poppy. It is thus probably that 
it is the more general favourite. Of this variety I had 13 cottahs only sown with very carefully 
selected seed. The weight of the sun-dried plant therefrom, excluding capsules and seeds, was 
156 seers, with an average plant of 1,016 per 10 seers, which, as in the preceding experimental 
plot, gives about 24,220 per beegha. The plants were, however, generally more vigorous than 
that lot, as is shown by the relative number in the weighed bundle. The drug-produce of this 
variety was 6 seers 4b\ chittacks, which is about equal to 9 seers 10^ chittacks per beegha. 
This plot had an application of lime prior to the sowing of the seed, and subsequently the 
young plants were top-dressed with ehofak and nonimattee. The latter had a striking effect on 
the crop, greatly increasing the vigor of the plants and imparting a deeper green to the foliage, 

3. Kutila, var. — I have specially recommended this variety in previous reports, as better 
than any of those ordinarily cultivated for withstanding hail-storms and high winds. This it 
does from its much reduced and narrowly segmented foliage of thick and dense texture. It 
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als0| better than any of the other eommooly cultivated sorts, resists those blights to whioh all 
are more or less subject. I know not why this excellent yariety is not more generally cultivated. 
My experimental plot comprised exactly two beeghas. The total weight of sun-dried plant was 
485 seers, the weighed average sample of 10 seers containing 1,036 plants, whioh is equal to 
about S5,100 plants per beegha. This was a very fair average, but unfortunately few of the 
plants bore more than two capsules, and a majority of them bore only one. I might thus have 
grown with advantage fully twice the number of plants, and I doubt not would thus have 
doubled the opium return. The actual drug return of these two beeghas was 18 seers 
11 chittacks, i,e. 9 seers 5^ ohittacks per beegha. 

I have now in small quantity seeds of a new race of this variety, whioh promises to be a 
more copious drug-producer than its parent. 

4. Choura^kuiila, — This is also an excellent variety, though less grown than any of those 
noticed above. It differs chiefly from the last in having thinner and less narrowly and deeply 
cut foliage. It differs, in so far as my experience goes, from that variety also in preferring 
heavier soils. For example, under the same conditions of moisture, the kuiila, var., will succeed 
in a sandy loam, while the other — cAoura-iutila'^Teqxxixes a strong and retentive clayey loam. 
Requiring more moisture than the other variety, it has last season suffered less from the excess 
which we had, and accordingly somewhat exceeds it in fertility, as I will now show. — Well, 
I had in all 2 beeghas 15 cottahs under this variety. The total weight of plant wasr 580 
seers, averaging 1,028 plants per 10 seers. This affords us an average of about 21,680 plaints 
per beegha. It should be observed that though there was a considerably smaller number of 
plants in this plot than in the preceding, it took the eye more favourably, the plants being 
taller and more vigorous, and the folia(;e more fully developed. The opium produce of this 
variety was 28 seers 9 ohittacks, which of course is equal to 10 seers 6chittacks per beegha. I 
have now in small quantity seed of a very promisincr, early-cropping race of the above variety. 

5. Kaladaniki, var, — This is an excellent and favourite variety, and perhaps more gener- 
ally cultivated than either of the two last named. It is well marked by the peculiar bluish- 
black colour acquired by the flower-stalk soon after the fall of the flower. This is a less 
robust variety than any of the preceding. It is, however, a copious drug-producer, and the 
capsules attaining as a rule the drug-yielding stage very uniformly, it has a less protracted 
season than any of the other varieties known to me. This, I need scarcely remark, is a very 
desirable quality. In so far as my experience goes, however, it gives better returns as an early 
than a iate cropper. My experimental plot of this variety comprised 3 beeghas, the total 
weight of sun-dried plants on which was 818 seers, affordino^ an average number of 1,125 plants 
per 10 seers, whicb is equal to about 27,540 per beegha. The return of opium was in dil 29 
fleers 1 chittack, or 9 seers 11 ohittacks per beegha. Though there was in this plot a larger 
number of plants per beegha than in any of the others, it by no means appeared so to the eye, 
the habit of the plant being altogether more slender and compact. As thus requiring con- 
siderably less space than the others, it might be grown with advantage at a distance of 9 by 
9 inches, that is to say 48,400 plants per beegha. 

6. Subza Kaladanthiy var, — This is a very distinct new race of the preceding variety, of 
which a single specimen was picked out of a plot in the fields here three years ago. It is a 
very productive sort, but this last season, as I believe, from the unusual moisture, though the 
lands had a fair manurial application, the plant did not acquire its usual vigor, and yielded 
considerably less than its ordinary average of drug. I had 4 beeghas 12 cottahs under 
this variety ; but as one of the plots was much later in season than the others, and considerably 
lees productive, I will give the results separately. Thus, in the one series I had 8 beeghas 12 
cottahs of plant, thesun dried stalks of which weighed780 seers, the bundle of lOseers contain- 
in^r 1,860 plants. The average number of plants per beeorha was thus 29,460. This is of course 
a fair amount of plant, but all were slender and dwarf ; the stalks as a rule simple, and thus 
producing but a single capsule. The return of drug was 30 seers 3 ohittacks, i,e. on an average 
8 seers 6 ohittacks per beegha. The other plot of one beegha was much later in season than 
the preceding, the first collection of opium having been made on the 1st of March, whereas 
the others came in season from the 3rd to the 10th of February. The late plant was more 
spare and dwarf than the early sown, and only afforded eight collections of drug. The general 
results are as follow : — The weight of sun-dried stalks was 190 seers only, whereas the number 
of average plants in a bundle of 10 seers was 1,580, which is equal to about 30,000 per beegha. 
It is to be observed, however, that the plants were altogether stunted, nearly all with short 
simple stalks from 16 to 18 inches high, the capsules small and scant of drug. The total 
return in opium was only 5 seers. 

This variety, more than any other I am acquainted with, is alike impatient to heat and 
excess of moisture in the atmosphere or the soil. I can, however, favourably recommend it for 
an early crop on light well-drained soil. When coming in late in the season, say March, the 
sun-heat is too great for it, the capsules become shrivelled and discoloured, drying up prema- 
turely and yielding little drug. The parent of this, the well-known ialadantH, though less 
impatient than the latter to high temperatures, is nevertheless coubiderably more highly 
productive as an early than a late cropper. 

Indeed I may as well introduce here the conclusions I have arrived at from careful 
observations of the plant in the field for several successive seasons, — as to a distinguishing and 
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easily recognised character of thpse varieties specially suited for early cropping. Well, the 
many varieties of the opiam-poppy are, as we all know, easily separable into two well-marked 
races by the colour, or polish and textare of the capsule, the one being distinguished by 
capsules of an opaque green in deeper or paler shades : this comprises the ia^za^dherri varieties 
of the assamees. The other has glaucous capsules, or more or less densely coated with an 
opaque white powder: this is the Mufaid'dherri sorts of the assamees. Now, I find that while 
the latter, or tufatd^dherri race, may be indifferently used for late or early croppinur^ the former, 
or tabza'dherri race, is peculiarly suited for early cropping ; and though, with the exception 
perhaps of the kaladanihi variety, the later crops may not be wanting in vegetative vigor, 
nevertheless they will be found to yield much less drug. Under a March sun the milk system 
of this sabza'dAerrivfkoe is very rapidly exhausted, and scarcely a moiety of their normal drug- 
produce eztractable. I am now fully convinced of the special adaptability of this race for 
early sowing, and shall thus accordingly res^ulate any of my future experiments with it. The 
special peculiarities of the two races is probably wholly due to difference in polish and texture 
of the capsule— that with the white powdery coating better resisting evaporative action in a 
high temperature and a dry atmosphere than the smooth and polished surface of the other. 

7. Monaria, t;ar.— My selected and improved race of this variety is a copious drug- 
producer, but more than others requiring a well-manured soil, and that of the strong clayey- 
loam sort. In light sandy soils it , is less productive ; the capsules are also smaller, of an 
ovate-oblong shape, a^d then scarcely distinguishable from the common Mufaid-dherri variety. 
The area under cultivation with this variety was tms beegha. The weight of sun-dried stalk 
245 seers; a bundle of average plant of 10 seers containing 950 plants, which is equal to 
about 28,075 per beegha. As indicated by the number of average plants in a bundle of 
10 seers, this will be found to have been somewhat more vigorous than any of the other 
varieties. It also yielded in crude drag a larger quantity than any of the others, but unfortu- 
nately, as containing a very large amount of pussewaA and hygroscopic moisture, it did not quite 
reach the maximum standard in pure opium, this being only 9 seers 9 chittacks. With a 
greater amount of sun-light and a drier atmosphere, for the due maturation of the drug on 
the one hand and the promotion of its exudation on the other, the net produce in opium 
would have been very much higher. These remarks are, however, more or less applicable to 
all the varieties. 

8. DAerrudaMtiij var.— -This is a new race, given off by the common su/aid^dkerri, and 
the cultivation of which I have from year to year increased, as being much less subject to the 

. common poppy blight than any of the old varieties. Unfortunately it has always proved a 
very scant drug*producer. This defect I hoped, and indeed still do hope, to obviate by the 
oareful selection of seeds from the most copious drug-producing capsules only ; and this I 
am the more encouraged to do as affording a superior medical opium— containing a higher 
percentage of morphine. This is an important property aside from the comparative blight 
immunity. Moreover last season, 1875-76, it considerably increased its fertility and gave 
me an average of 5 seers 10^ chittacks per beegha of very fine opium. I this season there- 
fore extended its cultivation, and in the Deegah gardens alone I had 84 beeghas under it. 
It failed signally, as the following results will show, and I now strongly suspect that it is one 
of those which require not only a light and dry soil, but also a considerable degree of atmo- 
spheric dryness for anything like successful cultivation. Its cultivation should thus be con* 
tinued in a very small scale, and this only with a view to its selective improvement in the 
desiderated qualities noticed above. In the 8^ beeghas, I had in all 675 seers of sun-dried 
stalks, and 1,150 average plants per bundle of 10 seers, which is equal to about 22,180 per 
beegha. The net produce in opium was 11 seers 2j^ chittacks, that is, the low average of 3 
seers 3 chittacks per beegha. The results are very disappointing as compared with those of 
the previous season. Its several good properties, however, recommend it as a subject well worthy 
of experiments on a small scale, and this of course with a view to its selective improvement. 

9. Variegated poppy.^Tlna is another new race of the eufaid^dAerri variety, which is but 
little liable to blight affections. ^ This comparative exemption from blight is, I believe, as 
explained in previous reports, attributable to the more highly oxygenised state of the tissues 
generally than that of the unvariegated, or normal forms. This, I think, is well shown by 
the &ct that the white portions of the leaf, as a rule, resist the invasions of the blight fungus, 
and this of course as being the most highly oxygenised parts. It, like the preceding, how- 
ever, has the bad quality of being a very scant drua^-producer. It differs from the latter, 
however, in its opium containing morphine and nareoiine in nearly equal quantities, and also in 
giving less in total alkaloids by 4*94 per cent, than that variety. The general results of my 
experiments with this variety during the past season are as follows. The area under cultivation 
was 12 cottahs : the plant healthy and vigorous, forming quite a full and uniform crop. The 
capsules were also well developed, but from their poorly developed milk-system they scarcely 
gave on an average two drug incisions each, and the total produce in opium was only 1 seer 12 
chittacks ; that is, 2 seers 14^ chittacks per beegha. I have only retained for next season's 
experiments, with this variety, a small quantity of seed from the most copious drug-producing 
capsules. Of course its comparative immunity from blight is a highly important quality, and 
it is quite possible that by experiment and selection it may yet give rise to a race which, 
while retaining the former quality, has also aoqaired that of being a oopioos drug-producer. 
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10» Sufaid'dantki lf(9ffafta.— >ThiB is an excellent mongrel variety raised by intercross* 
ing the beading varieties. It is of extremely vigforoas habit, and produces large and uniform 
capsules of a roundish-oblong shape. In the season of 1875-76 I made no attempt to select 
the seedy haying in all but two seers, which this season I sowed on \% cottahs. It germinated 
well, produced a vigroos and uniform crop : the total weight of sun-dried plant beini? 210 seers, 
of which a bundle of 10 seers contained 840 average sized plants, which is equal to about 29,400 
per beegha. The net produce in opium was six seers ; that is, ten seers per beegha. The 
approaching season will, I hope, afford me a very much higher return, as I have now a small 
quantity of seed selected from the largest and most copious drug-producins: capsules. 

11. Monaria Teyleah, — This is also a mongrel race, originating from an intercross of 
the two varieties named. It promises to be a copious drag-producer. It resembles its female 
parent monaria in general habit and form of capsule, while the polish and texture of the latter 
is quite the teyleah type, and of a deep opaque green. I had for the past season a sufficiency 
of seed for 8 cottahs only. The sun-dried stalks weighed 130 seers, and a bundle of 10 seers 
contained 915 average plants, which is equal to about 29,780 per beegha. The net return in 
opium of this plant was 3 seers 13^ chittacks ; that is to say, 9 seers 9} chittacks per beegha. 
This and the preceding variety are thus likely to prove valuable additions to the opium 
grower. 

B. — Bill Poppy. — This is a variety referred to in the Agent's summary of last season's 
(1875-76) experiments with selected seeds from this garden in the Benares Agency.*- 
Mr. Luard, who is the introducer of this variety, states that the seed was said to be procured from 
some village considerably to the north of Simla. From its succeeding so well, however, in the 
plains of India on its first introduction, there is clearly some mistake as to its origin. Hill 
poppies, and especially those from such high elevations, do not readily habituate themselves to 
culture in the plains. 

The Agent of Benares sent me a parcel of seed of this variety, which enabled me to sow 
np a plot of 12 cottahs. The seed was of excellent quality, germinating freely and rapidly. 
The plant also grew up and flowered simultaneously with the other local sorts. In habit it is 
not at all distinguishable from the common nufaiddherri variety of the natives, but again 
pretty fairly distinguished from it by the more oblong capsule : this, however, being glaucous 
in both. One feature which I particularly observed in the lancing of this plant was 
that the capsules, though of full size, firm and plump, gave remarkably little opium to 
the first and second incisions. To the third and subsequent, including the fifth, the 
exudations were fairly copious. Few of them, however, afforded more tnan six incisions,, 
the average four only. The general results were as follow : — The total weight of sun-dried 
stalks was 235 seers, the bundle of 10 seers containing 785 average plants, which is equal 
to about 28,780 per beegha. The plot was very uniformly filled with a vigorous plant. 
The opium-collecting season extended from the 3rd of February to the 5th March. The net 
produce of opium was 4 seers 2 chittacks, the average per beegha being thus 6 seers 14 
chittacks. This is of course below the average of all the old varieties cultivated in the 
gardens here. 

6. In all the above experiments the ridge mode of culture was adopted. I now pass on 
to those under the native mode of plane surface culture. As I have previously stated, I had 
in all four beeghas only under the latter system. Previous to sowing up, this had a liberal 
application of decayed poppy trash, lime, and charcoal. The kinds and quality of the seeds 
used were as follow : — Two beeghas were sown up with seeds retained on a sieve with meshes 
•^nd of an inch on the side of the square. Two varieties were used, viz. teyleah and eabza 
haladanthi. The third beegha was sown with small-sized seeds of the former variety, those 
only which passed a sieve of the -^h of an inch on the side of the square. The fourth 
was sown with seeds of the sufaid-dantii, and the successive produce for five seasons of 
untapped capsules. The results were as follows :— 

^;— First, for the two beeghas of teyleah and kaladanthi with the large sized-seeds. A 
few days after the sowing of the seeds we had a shower of rain, which laid on somewhat 
consolidated the surface soil, which formed a thin firm crust in drying, sufficient to impede 
germination, so that the young germs were mainly confined to the lines of cracks formed by 
the shrinkage of the soil. This, however, would have afforded a far from full or uniform crop, 
so that partial resowings had to be made after the first irrigation of the young plants. This 
gave rise to a fairly uniform crop. As compared with the ridged crops, sown at the same 
time, the growth especially in the. earlier stages was alike less vigorous and rapid, and the 
former — the ridged crop — attained the drug-yielding stage eight days before the latter. The total 
weight of sun-dried stalks on the two beeghas was 412 seers, a bundle of 10 seers containing 
1,820 ; that is to say, 27,985 per beegha. This, in so far as regards number, is very fair; but, as 
in all the plants from selected seed, a great majority bore but a single terminal capsule, and of 
the others few exceeded two or three. All my selected seed crops have thus more or less 
suffered from overt binning the young plant. I do not doubt the district experiments with my 
selected seeds have been similarly vitiated, as the officers in charge would naturally have the 
young plants thinned out to the usual distance. I had not at all anticipated that the mode of 
selection practised would have thus altered the general habit of the plant. The net produce of 
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opiam from the two beegbas was 14 seers 3 chittaoks^ this being prodno9d in nearly equal 
proportions by the two varieties. 

B.'^TeyUah; ieeis pasted by -^h'Ai^k meah.^^ln the preceding OKperiment aeeds 
retained by -^h of an inoh sieve were used ; in the present oase those only which passed 
through the -^h of an inoh sieve were used. As regards germination, the results in both 
were very similar, partial resowiog being necessary to secure anything like a uniform crop. 
Now, as regards the vigor and habit of the plant comparatively with that raised from the 
larger sized seeds, the former was easily distinguished as being alike of sparer habit and lower 
growth. Tbis is dearly shown by the following general results on comparison with 
those from the larger sized seeds* Thus the total weight of sun-dried stalks was 191 seers, of 
which a handle of 10 seers counted 1,580 average plants ; that is to say, 30,178 per beegha. With 
the smaller sized plant, however, and the largely increased number, they fell far short in 
the relative drug produce : this beinsr only 4 seers 14 chittacks, whereas in the largre sized 
seed crop the return was 7 seers 1^ chittacks* Plainly, therefore, the small sized seeds afford 
a very considerably poorer crop of opium plants than those of larger size. These results, I will 
only add here, is quite concordant with those of previous years' experiments. 

D.^-^Seedi from untapped eapsulee.^^The results of this are of considerable interest, practl- 
eally and theoretically ; it having, on the one hand, been held that the seeds produced by 
capsules from which the opium juices had not been extracted gave rise to a more copious drug*- 
producing progeny than those from which it had been taken ; and again, on the other hand, that 
by the continued extraction of this juice the plant would soon reach the zero of reproduc- 
tion, and of course die off, or, as generally expressed, '^po to tie wall/* Roth of these views are 
alike incorrect, as I find that non-extraction of drug from the capsules tends to diminish instead 
of increasinor'the secretion of drug in the progeny. Again, as regards the other assumption, viz. 
that the milky juice of the opium poppy, as that of all similarly characterized plants, is a highly 
elaborated and highly organized fluid, and really of vital importance in the economy of the 
plant. This is clearly a mistaken notion, and is well disproved by the continued vigor of the 
opium poppy after having been from generation to generation utterly depleted of its milk juice 
for, I may say, centuries past ; nevertheless the poppy growing in any well-manured field now is 
not a whit less vigorous, and certainly quite as copious a drug-producer as any of its centnrial 
progenitors. 

Seeing, then, that the milk«juice does not in any apparent way contribute to the funetioae 
of nutrition or nsproduction, it may well be asked what purpose is it really subservient to in tbe 
plant's economy ? I could myself have offered no explanation to this question, but it so happens 
that Mr. Darwin in a late letter gives me the key. He somewhat strnck with my obs«rvat«oo« 
as to the inutility of the milk-juice in the functions of nutrition or reproduction, and having then 
read, which I had not, Mr. Kerner's admirable paper '' On the means of proteeling flowers from 
unwelcome tnsitors,^* very naturally suggested to me that the funetion of the milk^juioe may very 
probably be of a protective nature. As regards the poppy, I believe he is quite right ; and I do not 
doubt that this will be found to hold io all other milk-juiced plants. However, I have here to 
do with the opium poppy only. Now, as illustrating the protective influence of the milk'-juice 
in it, I have observed that the caterpillars of one species of nociua cause great damage to the 
young plant, while the milk»juice is quite or almost bland^*«Hio bland indeed that the leaves 
form an excellent substitute for lettuce. The advanced plant is free from its attack, as is 
shown by the fact that in par^^ially sown fields, while the older plants ane exempt, the younger 
are alone infested ] agam, another caterpillar of the same genos eats its way into the capsule and 
greedily devours the seeds. This it does, however, only after the milk-juice has b<een extracted 
from the capsule. Thus, under cultivation we have in the above cases two capital illustrations 
of the protective influence of the milk -juice in the poppy. I will not dwell further on this here, 
however, but pass on at once to the results of my experiment with the seeds from untapped 
eapsnles.— ^ 

Well, the seeds forming the subjects of this experiment were ooileoted by myself last 
season from untapped capsules, as had those producing them for four previous generations. 
They thus give rise to a fifth generation of plants from which the opium-juices have npt been 
extracted. Now, this seed differed in no way, either as regards size or specific gravity, from 
that ordinarily found in the assamees' field. It differed, however, not a little in size from my 
best selected seed, inasmuch as, while a large proportion of the btter is retained on a sieve 
with meshes of the -^ti of an inch, that of the untapped seed nearly all passed a mesh of the 
,ii^ of an inch. The general results are as follow :-»-One beegha of land under 
experiment gave a total weight in sun-dried stalk of 225 seers, of which a bundle of 10 seers 
contained 1,125 average sized plants; that la equal to 28,56-2 plants per beegha. As 
compared with the plant on the adjoining plot, they were more freely branched, so that they 
bore a considerably higher number of capsules, and thus relatively ought to have afforded 
a more copious supply of drug. The net produce, however, in opium was only tiree seers, 
whereas, as above shown, the produce of selected seed from regulariy drug«^xtraoted capsules 
gave under the same soil conditions, &c., 7 seers H chiUacks. 

We have thus, I think, the clearest evidence that the non-extraction of the milk«-juioe from 
the opium poppy tends to lessen the secretion in the progeny, thus deteriorating the plant 
as an opium-yielder. 
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E. — The Malwa variety of the opium poppy. '^Th^ lasfc eeason, as I have already remarked, 
proved altogether unsuited to all the Malwa race of poppy. I was g^reatly disappointed in this 
result, as last year, 1875-76, very fair retarnsof opium, and the apparent perfect acclimatization 
of the plant, induced me to sow several laro^e plots of land with seeds of the different varieties 
in various parts of the garden. All were alike unsuccessful, and gave really miserable returns. 
My only object in increasing the cultivation of these varieties here was the hope of getting 
the white-flowered races thoroughly adapted to soil and climate, and thus gradually supplant 
some of the local sorts, which certainly, from a medical point of view, produce an inferior 
drug. This season's results are, however, vexations and utterly discouraging. 

I had in all at Deegah 6 beeghas 14 cottahs under the varieties of Malwa poppy. Of 
this 4 beeghas 10 cottahs were sown on the 6th and 7th of October, and were thus snbjected to 
the more or less heavy showers which fell daily from the latter date to the 18th instant. As 
all the surface, however, had been ridged, the seeds germinated freely ; and there was no 
occasion for re-sowing, as after the rains there was an abundance of young plants. As they 
attained their fourth and fifth leaves, all had a pale, sickly, green colour, and quite an unhealthy 
look. I then gave them a liberal top-dressing with nonimaitee. This stimulated them some- 
what, and about twelve days later I top-dressed them again with a mixture of nonimattee and 
lime. They were muchbeuefited by this. Early in January, however, plants here and there — 
miserable little plants not over three inches in height — burst into flower. Fearing that all 
might thus prematurely flower, I gave them for the third time an application of nonimattee. 
This, however, at best had but a very temporary effect, as by the middle of January all had 
thus prematurely flowered ; scarcely a single plant exceeding eighteen inches in height, the 
majority indeed not twelve inches. All had simple stalks, terminating in a miserable little 
capsule, which it would have simply been labour lost to have lanced. I, however, had all the 
larger sized capsules from time to time lanced, and even these ill repaid the labour; the net 
produce of opium from the whole of the 4^ beegl^as being only 2 seers 9^ chit tacks — that is to 
say, about 9^ ohittacks per beegha, a miserable return indeed for labour and other expenses. 

I regret to say that the later sown plant did very little better. This comprised an area 
of 2 beeghas 4 cottahs, and was sown from the 18th to the 20th of October. The ridged 
system was adopted with all, the germination free and rapid. Escaping, as they did, the 
October rains, which had, as I then supposed, been the main cause of the first crop, they 
presented an altogether healthier appearanoe, though far from attaining at any stage the 
vigor of the preceding season's crop. They might thus indeed have given a fair return 
of drug but for the heavy showers of rain on the 12th and 13th of January, partly accom- 
panied and succeeded by strong gusts of wind from the north-east, which simply prostrated 
the whole plant. The first collection of opium was made on the 20th of February, the last 
on the 22nd of March. The net return of all in opium was 3 seers 13^ chittacks, which is to 
say about 1 seer 9^ chittacks per beegha. Thus the general average for the 6 beeghas 14 
cottahs devoted to the Malwa poppies was only 15^ chittacks per beegha. 

The maximum average of the above races in Deegah last rear (1875-76) was 8 seers 
12 chittacks per beegha, and as I had been specially careful in the selection of seed for the 
past season's experiment I certainly anticipated an average return of at least 10 seers per 
beegha. Their failure, I repeat, can only be attributed to the unusual moistness of the season. 
The pure Malwa poppies, after five seasons' cultivation in Behar, being thus liable to failures in 
more than an averagely moist season, their cultivation may be practically and fiscally aban- 
doned. On a very small scale, however, I would propose to continue experiments with a few 
of the most promising of the mongrel races, which I have raised by the intercrossing of the 
Malwa with the local race. 

F.-^The European varieties of the opium poppy, — In compliance with a previous requisition, 
I received from the Board a parcel of seeds directly imported from Europe, of the Turkey and 
Spanish opium poppy, with two varieties, each of Italian and French origin. These reached 
me about the end of October 1875. The seeds generally germinated well, and the plant was 
singularly vigorous and robust. The Italian and Turkey gave very fair returns of excellent 
opium ; the Spanish and French were but poorly productive, though both considerably more 
so than were any of the Malwa race when first introduced into Behar. They also difl^ered from the 
latter in the soil and climate, being Well suited to their mere growth, as all were of a taller habit, 
with thicker stalks and larger foliage than any of the local varieties. There was thus, both 
as regards vegetation and drug produce, every reason to anticipate their becoming a valuable 
addition to the local race. I thus utilized all the seed return of that season during the past, 
and had in all, in the Deegah gardens, above 4 beeghas 10 cottahs of European poppy. The 
several plots of the different varieties were nearly all sown between the 18th and 24th of 
October. Two only of the varieties failed, or nearly so, viz. one of French and one of Italian 
origin. These plots were subsequently sown with seeds of the Turkey poppy. 

The seeds, with the exception, of course, of the two varieties noted, germinated very freely, 
and in about the same period as those of the local varieties. The young plant, as compared 
with that of the preceding season, was less impatient to the usual low temperatures of Decem- 
ber and the first half of January, though still of much more tardy growth than any of local 
origin. It made thus, upon the whole, but little progress until the middle of January, when it 
began to give out a series of large root leaves. To any one, however, who had seen those of 
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the previoa3 Beason, it was apparent that they were of a smaller size and paler ooloar, the 
plant being thus altogether less vigorous and healthy. In the early part of February the 
flower-stalk in a few began to show, but it was near the middle of the month hefore it was at 
all general. The first flowers began to expand about the end of February, were general by the 
6th of March, and afforded a set of capsules for a first collection of drug on the 16th of March. 
Thus, though sown about the same time as many of the local sorts, they only began to yield 
opium when these had been depleted. This is of course a bad characteristic of the European 
race, though probably it may be eliminablein the process of acclimatization. From the 16th 
of March to the 9ih of April we had more or less regular collections of drug. Before this, how- 
ever, by much the larger proportion of plant had been dried up prematurely with dry westerly 
winds and the high temperature. 

There is another evil attending their lateness in flowering, and which I only detected during 
the past season. First, I may explain that on the first flowering of the several varieties in this 
garden all, with one exception^ had white flowers, that red. I having no suspicion of inter- 
crossing being effected (from the purity of all the local varieties from season to season when 
frown alongside of each other) was not a little surprised, when the several varieties began to 
ower, to find them presenting a variety of shades of colour between white and red. Indeed, in 
some of the plots the latter colour and its shades were more common than the white. I was 
quite at a Ioes to explain this. Winds and, insects are the main agents in the natural fertilisation 
of plants. Now, of course, late and early crops are alike exposed to pollen — wafting winds, 
and as regards insects I had often remarked the poverty of our poppy fields in flower- haunting 
insects during the day^ and of course the visits of moths, &g., during the night were debarred 
by the complete closure of the flowers shortly after sunset. By a little observation, however, 
this season, I bad an early explanation of the mystery. Amongst the earlier flowers even 
I observed a few specimens of two species of small bees flying from flower to flower collecting 
pollen. Of course I had then no longer doubt as to the fertilizing agent and the cause of 
my present season's mongrel crops. Later on both species of bees so abounded that scarcely 
a grain of pollen could be found an hour or so after the expansion of the flower. I 
have indeed counted late in the season, when the flowers were somewhat scarce, from 
ten to eighteen of these little bees in a single flower ; all, strangely enough, though of two 
quite distinct species, working happily and diligently without intrusion on one another^ 
specifically or individually, the most perfect mutuality prevailing. The result of this 
prodigence of pollen by these insects is that fertilization was most imperfect, and the capsules 
yielded scarcely any seed ; the whole produce of the several varieties being only 13^ seers. 
Making due allowance for the lateness of the crop, I should at least have had 260 seers. This 
late cropping tendency of the European varieties is a serious drawback to their introduction. 
However, as previously observed, this will doubtless give way in the course of a few seasons' 
culture if care is only taken to select seeds from the earliest flowering plants. They are any- 
how well worth the experiment, from the present high vigor of the plant and the very supisrior 
quantity of opium, as a purely officinal article. 

I have now only to add that as the varieties individually really produced such a small 
quantity of drug, I did not think it worth separate storage. The net produce in opium of the 
four and a half beeghas was only three seers 10 chittacks, that is to say, about 12} chittacks 
per beegha. This is a great falling off as compared with last season's returns. The returns of 
the Malwa and European varieties have thus been alike vexatiously low and discouraging. 



O.-^The opium produce of the Meetapore Oarden^^^Aa previously stated, this garden 
comprises an area of 12 beeghas 18 cottahs. During the past season a few plots in the garden 
had an application of refuse matters from the jail, which is regularly thrown out in a waste 
corner of the lands under my charge. This is very serviceable. The only additional manure 
used last season was nonimattee^ which was applied from time to time in the way of a top* 
dressing to the plant at different stages. In all I thus used of the latter 20 cart-loads of from 
16 to 20 maunds each. 

In a previous section, on the general appearance of the crop in the season of vegetatioUi 
I have remarked that none of the plant in the gardens here attained anything like the vigor 
of that of the previous season. This I can only attribute to the waterlogging of the soil 
after portions had been sown, and immediately previous to the completion of the whole. The 
more retentive nature of the soil in this garden, relatively to that generally characteristic of 
Deegab, exaggerated the evil, and the result was that even with my besc selected seeds the 
average return of opium fell rather below that of Deegah. In previous seasons it has invariably 
afforded the higher average. Deegah, however, has always had this advantage, that while the 
Meetapore lands have been long under cultivation and thoroughly well pulverised, those of the 
former are only lately broken up, and thus less suited to the requirements of the poppy. The 
four seasons of tillage which they have now had has improved them greatly^ and from the 
repeated tilth they are undergoing this season at every favourable opportunity of weather 
I hope to have them in excellent condition for next season's crop. 

The collection of opium in the Meetapore garden was more or less regularly continued 
from the Ist of February to the 23rd of March. I have already remarked on the general 
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anfavoarableneflfl of the seaion for the copions production of a hif^h olass drag. This was 
especially felt on the comparatively retentive soil of the Meetapore gardens. It was, moreover, 
aggpravated by occasional falls of rain, which not only caused a direct loss in washing opium 
from the lanced capsules, but deteriorated and impeded exudations for a few subsequent days. 

I will now give a separate statement of the general appearance of the plant as it matured, 
and the net produce in opium of each variety. 

l.'^Kutila variify.'^l had in all five plots of this variety, in different portions of the garden. 
One plot of tb^d'^^p sown previous to the October rains, the others subsequently, from the 
' 18th to the 2Srd instant. Well, though the most productive of all the old varieties in the 
Meetapore garden in the season of 1875*76, it was with a single exception the least produc- 
tive in the immediately past season. Tbe plant nowhere acquired its usual vigor; all 
shooting up to flower prematurely. The total weight of sun-dried plant was considerably 
less per beegha than that of the same variety in the Dee^ah gardens. Thus, while at Deegah 
we had an average of 242 seers per beegha, that of Meetapore was only 195 seers. The 
details are as follow : — The total weight of sun-dried stalks in the three beeghas was 585 
seers, of which one bundle of 10 seers contained 1,215 average plants, which of course is equal 
to 23,682 per beegha. The average size of the Meetapore plants was considerably under that 
of Deegah; moreover, nearly all of them had simple stalks, and of course but one capsule. 
The net produce in opium was 27 seers 8 chittacks, which is equal to 9 seers 2^ chittacks 
per beegha. 

2. Monaria variety — The general condition of this excellent variety was upon the whole 
good. Less than any of the others did it seem to suffer from the excess of soil-moisture, as 
it was certainly the heaviest plant in the gardens ; though, again, more than any of the varieties 
did the drug abound in pussewah, otherwise the net produce in opium would have been con- 
siderably higher. The general results are as follows. The area under cultivation was 1^ 
beeghas ; the total weight of sun-dried stalks 380 seers, of which a bundle of 10 seers contained 
925 average plants, that is to say 23,432 per beegha. This was of course a fairly full crop 
in so far as regards mere number ; but unfortunately the individual plants rarely bore more 
than two or three capsules, so that at least one-third more plants might have been added with 
advantage* The produce in opium was in all 16 seers 7 chittacks, that is to say 10 seers 15 
chittacks per beegha. Thus, giving due allowance for the really unfavourable season and tbe 
great loss in pussewah and hygroscopic moisture, this was a very fair return. 

8. Subza'ialadantAi.'^This new variety gave a somewhat higher return of drug in the 
Meetapore garden than at Deegah. This, however, I believe was wholly due to its forming an 
earlier crop, as the average plant was the lighter of the two, as will be seen by a comparison 
of the following general statement of the weight, &o., of stalks of the Meetapore with 
that of Deegah. The area under cultivation was in all \^ beeghas; the total weight of sun- 
dried stalks 260 seers, of which a bundle of 10 seers contained 1,475 average plants, that is to 
say 29,500 per beegha. Now, the opium produce was in all 11 seers 11 chittacks; the 
average return per beegha being thus 9 seers 6| chittacks. 

This variety, I do not doubt, will prove a most valuable addition to the older sorts of the 
assamees. Especially will it be found useful for early cropping. The plant also, as being 
naturally less robust than the others, does well in a light sandy soil. 

4. Katadantii variety, — This, the parent of the preceding variety, was somewhat the less 
productive of the two in the Meetapore garden. The plant indeed was somewhat the more 
vigorous, but the number of plants per beegha was considerably less, and consequently the 
number of capsules, which of course explains the discrepancy in the relative returns of opium. 
Thus the weight of sun-dried stalk from the plot of 12 cottahs was 168 seers, of which a bundle 
of 10 seers contained in average 1,215 plants, which of course gives an average of about 24,020, 
that is to say 5,480 plants per beegha less than the subga^kaladatUAi in the adjoining plots. 
The net produce in opium was 5 seers 1 chittack, thaL is to say 8 seets 7 chittacks per 
beegha. 

I would here again remark that it is very desirable that this variety should be more 
generally cultivated, as being well suited to all the lighter descriptions of soils-— the sandy- 
loams, or loamy sands— and as having a less protracted opium season than any of the other 
varieties known to me, while falling no way short in the average returns. These, and especially 
the latter, are of prime importance in opium produce, as affording high returns of drug in a 
short season. 

5. TeyleaA varie/y. — ^This variety, though generally the most productive of all the older 
varieties, gave during the past season the most scanty returne. More than any of them did 
it suffer from tbe excess average moisture of soil and atmosphere. I can at least offer no other 
explanation for the relatively low drug retunis. Moreover, the plant did not acquire anything 
like its usual vigor, the average plant being about three feet in height only, the foliage small 
and of a pale sickly green— unmistakeable evidence of inaptitude to soil or climate. The area 
under cultivation was 1 beegha 16 cottahs; the total weight of sun-dried stalks from which 
was only 482 seers, the bundle of 10 seers containing 1,120 average plants, the average per 
beegha being thus 26,880. The produce in opium was only 9 seers 14 chittacks, that is to say, 
5 seers 7} chittacks per beegha— <an unusually low average indeed for this excellent variety. 
1 should add that it is very probable the circumstance of its being the latest sown of the 
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Meetapore set^ and oonsequently the last to attain the drug-yielding stage^ has something to 
do with its unuBually small return of opium. 

6. Monaria^ialadanthi vam^jr.— This is a new and extremely prolific variety, of robust 
habit^ originating in an intercross of the above well-known varieties. It partakes most of the 
monaria variety in general habit, form, and size of capsules, while clearly enough showing its 
kalaia/iUhi extraction in the flower-stalks, which, shortly after the fall of the flower, assume 
the peculiar bluish-black colour characteristic of that variety. As the last season was only the 
second since its origin, I had only a small quantity of seed for trial, and of course no selection 
was made for that crop. The returns nevertheless, as I will now show, are most satisfactory. 
I had seed sufficient for a quarter of a beeeha only of this variety, which was sown on the 
22nd of October, began to flower early in February, the first collection of drug being made 
on the 19th instant and the last on the 21st March, The total weight of sun-dried stalks 
from the five eottahe under this variety was 95 seers, of which a bundle, weighing 10 seers, 
contained 750 average plants, and hence an average per beegah of 28,500. The opium 
produce of this plot was 3 seers 12|^ chittacks, which is equal to 15 seers 2 chittacks per beegha. 

This during the past season has proved the most highly productive of all the varieties 
cultivated in the gardens under my charge. I have now made a careful selection of seed 
from the most highly productive capsules, and I do not doubt the next season— if at all 
favourable to opium produce, which the past certainly was not — will afibrd us a much higher 
return. 

7. Derhudanthi varietf — This, a variation of the Mafaid-danthi variety, specially charac- 
terized by a comparative immunity from the common blight of the opium poppy (as previously 
noticed in the report on the Deegah cultivation), had a larger area of land allotted to it than 
most of the others. Clearly, however, this variety is impatient to any excess of moisture in 
soil or atmosphere if at all prolonged, as for instance in the past season, which, from beginning 
to end, so much exceeded the normal average. This hairy-stalked variety, judging compara- 
tively from the results of the past and previous seasons, appears to be peculiarly suited to a 
light, well-drained soil and a dry rather than a moist atmosphere. To the excess of moisture 
in both soil and atmosphere I can only attribute its really miserable returns of opium during 
the past season. The following are the general results. — ^The area under cultivation was two 
and a half beeghas ; the weight of sun-dried stalks 425 seers, of which a bundle of ten seers 
contained 1,225 average plants, that is to say 20,820 per beegha. The net produce in opium 
was four seers one chittack, which gives the miserable return of one seer and ten chittacks 
per beegha. I need scarcely add that, as in the case of the Deegha experiment with this 
variety, every body, however, who knows anything of experimental work, will readily admit 
that there may be, and as a rule are, many failures in obtaining a successful result. This is a 
case in point, vexatiously disappointing to me, the preceding season's results being full of promise. 

8. Variegated Poppy. — ^The preceding variety, as I have stated, is one of those which is 
but little liable to be affected by that common blight, of fungus origin, which periodically causes 
so much damage to the erop. The present variety, even, more than that, obtains this immunity. 
This, as I have explained, is wholly due to a simple chemical peculiarity, viz. that its tissues or 
juices are too highly oxygenated for any rapid or extensive development of that particular 
parasitic fungus which causes the blight. From season to season I have thus increased the 
cultivation of this variety, with a view to its improvement as a drug-producer. Hitherto, 
unfortunately, it has proved one of the most scantily productive in this respect ; but of course 
its comparative immunity from blight is a most valuable quality, and all experience favours 
the belief that the exaltation of the drug secretions is a mere question of time, experiment, and 
careful selection. To this end, then, I alloted \\ beeghas to this variety in the Meetapore 
gardens. The plant made favourable progress, though never acquiring anything like the 
vigor of the Deegah plant. It so happened, however, that the portion of land allotted to it at 
Meetapore was the lowest, and consequently the wettest of the whole garden. This, no doubt, 
partly explains the less vigorous habit of the Meetapore plant. The following are the general 
returns of the crop. The total weight of sun-dried stalks from the l\ beeghas was 260 seers, 
of which a bundle of 10 seers contained 1,120 average plants, thus affording an average of about 
22,300 per beegha. The produce in opium was very miserable indeed, being in all 1 seer 13 
chittacks only. Thus low though the drug returns of the Deegah plants were, the Meetapore 
were considerably poorer, the average oiE the former being 2 seers 14^ chittacks per beegha, 
whereas in the latter it was but 1 seer 7 chittacks I I should have previously noticed, however, 
a difference in the quality of the seeds, those sown at Deegah being much the better, as com- 
prising only such as were retained by a sieve of the -^V of an inch mesh, whereas those sown at 
Meetapore were the passed residue of the above. 

9. The Turkey variety. — This variety, as being the only one of which I had seed to spare 
from the Deegah experiments, with the European sorts, was allotted 15 cottahs in the Meetapore 
garden. The previous season it was the tallest and most robust of all the varieties ; moreover, 
it was fairly productive in drug, giving an average of three seers four and a half chittacks 
of excellent opium per beegha. Thus encouraged, I tried it on the above allotment of the Meeta* 
pore garden. The seed was sown on the 20th October, and germinated upon the whole f reelj, 
and much more tardily than that of the local sorts. So also its subsequent growth; and moreover 
in January, after the rainfall on the 12th and 13th instant, I had almost every other day or so 
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a large sized bundle of plants extracted, in a simply rotten state with gangrene. Moist nights 
with sunny days very soon decimated the crop, and what was left made really no progress. 
There could be no question as to the prevalence of gangrene being due to the excess of mois- 
ture in soil and atmosphere, as also the subsequent arrest of srrowth in the plant generally* 
They thus lingered on, rather dying than living, through February and March, when a very 
small percentage bore flowers. In no single instance, however, did thev produce a perieot 
capsule, sU dryine off about the middle of April without yieldino^ a grain of drug or good 
seeds. They thus proved a complete failure in the Meetapore garden. 

SECTION 9. 

Tie Comparative Results of BxperimenU at Deepak, and a few of tie DivUions of 

tie Behar Agency. 

In the following tabular etstements we have a summary ef the general results of the 
experiments with seleefed seed in the Deegah and Meetapore gardens under my snperintendenee, 
and those of the divisions «f the Behar Agency (comprising m# comparative results of the 
selected seed supplied from this garden with thje ordinary local seed), as returned by the 
respective Sub-Deputy Agents : — 

Table A. 

Remits of Experiments at Deegah. 



Names ov Vabibtt. 


Area. 


Opioin piodnoe* 


AveTKfreper 
beegha. 


1. Teyleali... ... ••• *•• ••• ••• ••• ••• ••• ••• 

9. Kutila 

8. Broad-leaved kntila 

4. Kaladanthi 

6. SubzB-kaladanthi 

6. HonarU 

7. Safaid-dinthi ... 

8. Mraiaria-teyleah 

9. Safaid-danthi-monaria 


B. 0. 
6 9 
9 
2 16 
8 
8 19 
1 
18 
8 
19 


8. cs. 
47 
18 11 
88 9 
99 1 
80 8 
9 9 
« H 

8 idi 

6 


8. GB. 
9 8i 
2 6i 

10 6 
9 11 

8 6 

9 9 
9 lOi 
9 P| 

10 


General average 


19 9 


179 a 


9 6 



Table B. 
Results of Experiments at Meetapore. 



Namkb o» Vabibtt. 


Area. 


Opiam produce. 


*CTr 


1. Kutila 

9. Monana ... ••• ••• ••• ••• #.. ... ... ... 

8. Sabza-kaladanthi 

4. Ealadanthi 

6. TeyUah 

6. Monaria-kaladanthi 


B. 0. 
8 
1 10 
1 6 

19 

1 16 
6 


8. OH. 
27 8 
16 7 
11 11 
6 1 
9 14 
8 121 


8. CH. 

9 2i 
10 16 
9 6i 

8 7 

6 n 

16 2 


General avenge 


8 8 


74 6i 


8 l^ 



From the above two tables I have excluded the results of experiments with the Malwa 
and European sorts^ as also the two new varieties of local origin, which are now under cnltiya* 
tion with a view to their improvement, as possessing great immunity to blight, all having been 
much injured by the more than average moisture of the season, and thus afforded a very scanty 
return in opium. The addition of these results would thus unfairly reduce the average returns 
of the common local varieties. 
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To facilitate, however, comparisons of this season's opiam returns with those of the past, 
in the gardens under my charge, I will introduce in a tabular form the maximum and average 
produce of the several varieties separately : thus*^ 

Tablb 0. 





1876-76. 


1876-77. 


Nambs o» Vaeibtt. 


Deegah Garden. 


Meetapore Garden. 




Maximnna. 


Average. 


Maximum. 


Avertgi. 




S. OH. 


8. CHa 


a cs. 


8. OS. 


AfiyiMu ••• ••■ ••• ••• ••• t*> ••• f«* ■•• 


12 1 


9 Ok 


16 0| 


9 12 


Safaid.danthi ^ 


8 4 


B 41 








Ealadnnthi 


13 «f 


12 6 


11 2i 


8 12 


SabsA-kaladaDthi 


14 9 


14 9 








EcitiU ... ... ... ••• ... ... .« M. ... 


W 2* 


di 


16 S 


10 11 


Choara-kutUa 


11 1 








Mooaria 


12 9 


9 15^ 
6 lOi 


11 15 


7 ll 


Derhi.danthi 


6 10 








Malwa •. 


8 12 


4 12 


8 Oi 


a Oi 


Italian 


6 d 


6 12 








Tw*ey 


8 4 


I n 








SpanUh 

Freach 


2 2 








13| 


13* 









It 18 thus seen, by a comparison of the tables A and B with C, that the last season's crop, 
in spite of the unfavourable season, is nearly on a par with that of the preceding, both as 
regards maximum and average returns. This, therefore, as I believe, speaks strongly in favour 
of the continued improvement of the selected seed. I will now add in a tabular form the 
comparative results of experiments with local smd selected seeds in six of the divisions of the 
Behar Agency, the details of which have been kindly sent to me by the Officiating Agent, 
Mr. Mangles. 

Table D. 



NaMB OV DI8* 

TSicrs. 



MlirUBBD WITH BHOBAH ASD KOiriHl.TTBB. 



Selected seed. 



I 



I 






'UnUAMVB,H> PLOTS. 



Local seed. 



i 

< 



1 






Selected seed. 



t 

•8 



I 



Si 



Local seed. 



•3 



I 



li 



Shahabad ... 
Oya 

Monfchyr 
Hajeepore 
Hoteehane ... 
Alleegunge ... 

General aTerage 
perbeeffha. 

South Gangea 
districts. 

North Ganges 
districts. 



«. C. T). 

15 
18 8 7 
12 14 10 

3 9 6 

16 14 



M.8. 0. 

2 7 10 

1 18 16i 

2 12 111 
19 Of 
2 1 14i 



61 6 S 
41 2 17 
20 8 6 



8 16 4 
684 6 
220 16 



S. a 

6m 

6 8 
4 14 



B. 0. D. 

15 
18 8 7 



8 9 15 
16 14 



M. 8. 0. 

284 21 
184 2i 

0*25" 7 
188 161 



8. 0. 

7 91 
6 Sl 

7*41 
4 12i 



B. C. D. 

11 4 
to 2 18 

12 14 10 
87 10 11 
15 6 
25 4 



If. 8. C. 

1 8 
226 

2 6 
4 14 
1 82 
436 



6 7i 
6 11 
6 



48 12 2 
28 8 7 
20 816 



7 13 12i 
4 28 5i 
226 61 



6 Oi 
6 10 
6 8i 



112 1 19 
44 1 8 
68 Oil 



17 8 15i 
6 181 
11 8 II 



S. c. 



B. C. D. 



4 
2 18 
9 
41 8 18 
6 
4 



M.S. c. 

1 22 lU 

2 18 14 
8i89 14i 
530 1 
124 15i 
6 27 8i 



8. 0. 

6 9« 
6 61 

5 ti 

4 4 

9 Oi 



6 li 
6 7 
6 8 



188 14 11 
66 16U 
8118 13 



21 4 Of 
8 1 71 
18 2 9i 



6 U 
6 101 
6 • 



I have thought it desirable to supplement the above table with the agent's abstract of 
the district officer's reports on their respective experiments with local and selected seed, the 
latter having been supplied from the gardens under my charge. 

Before proceeding to discuss the general result-s of the experiments as exhibited in 
Table D^ I may be allowed to state here that it was my intention to have treated in detail 
the comparative merits of the several varieties, with reference to the quality of the seed 
distributed under each number. This is utterly hopeless, as will be seen by a glance at 
the tabular' statements in the Appendix of the divisional officers charged with the 
experiments. They are altogether most conflictive, and plainly point to marked differences 
in the actual fertility of the several experimental plots, or gross falsification on the part 
of the assamees. My ground for this charge is that the comparative results given by each 
Sub- Deputy Agent are obtained from lands in close proximity, and thus could not be differ- 
ently affected by weather, which so importantly affects, for better or worse, the opium 
crop. Of course there is the disturbing element of adi^ptation to 9oil, which may materially 
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affect the reenlts of crops from introduced as compared with local aeed; bat making all 
allowance for this, a comparison of the results from the manured and the unmanured plots 
in any of the tabular statements will at once show^ from the relative differences of the several 
varieties, that this has really nothing to do with the above discrepancies, I may as well note 
a few of the more apparent in the annexed tables.— Thus^ in that of Oya (which is the first 
that presents itself in the several arrangement afforded me by the agent), we observe that 
the second quality of selected seed on the manured land gives an average of 6 seers 9 
ohittacks per beegha, the unmanured 5 seers 11 chittacksi and the local seed 4 seers 12 
chittacks and 6 seers 1^ chittacks respectively. Again, the same seed, but of a smaller, 
and, as I know, less productive character, affords on the manured plot an average of 10 seers 
14 chittacks per beegha and only 5 seers 5} chittacks in the unmanured, whereas the local 
seed gave nrst 4 seers 12 chittacks and 6 seers 1^ chittacks, and in the other cases 11 seers 
1^ chittacks and 8 seers 2,^ chittacks. Again, in the case of monaria we have first the selected 
seed on the manured land giving only 4 seers 15^ chittacks, on the unmanured 7 seers 4^ 
ohittacks as compared with 4 seers 8} chittacks and 5 seers 12^ chittacks respectively from the 
local seed. Now so far in this series there is some apparent correspondence in the results, and 
this indicative of lowered fertility from the manurial application. But opposed to this 
correspondence we have in the next series, from the same table of a different sample of monaria 
seed, the following singularly conflictive results. Thus the manured-selected seed-crop 
gives a return of 8 seers 2 chittacks, and the unmanured 2 seers 5 chittacks, as compared with 
the returns from the local seed of 11 seers 12^ chittacks and 2 seers 14 chittacks respec- 
tively : mark, then, in this instance, the high fertilizing influence of the manurial application. 
Now with such really conflictive statements before us there are good grounds for believing 
that the assamee experimenters have not been altogether innocent of tampering with the 
returns. I cannot believe that they have afforded us anything approaching the normal 
returns — intentionally, unintentionally, or simply through carelessness. I will not venture to 
say further, indeed, than that a general review of all exhibits an apparent system of depre- 
ciating, or, I should rather say, attaching the loioer standard to the self eUd seed- crop. Thus, to 
say the least of it then, there is in this respect a suspicious harmony with the known prejudices 
of the assamees to the use of seed supplied by Government, as indeed for all experimental 
cropping, or innovations whatsoever on their old modes. I will only add under this head that 
nearly all of the district tabular statements afford similar incongruous results, that is, taking the 
series of experiments with a particular variety; these showing, for example, that the manurial 
application has in one instance deteriorated, in another greatly exalted the results in the case 
of the selected seed, without any correspondent effects on the similarly conditioned crops from 
the local seed. 

I have above casually alluded to differences in the quality of seed used in the district 
experiments. From the table it will be seen that the series comprise 13 samples of five 
qualities. Thus, number IS of tables consisted of seed of the ^r#^ quality: the produce of 
central capsules, and retained by a sieve with meshes ^'^nd of an inch on the side of the*square. 
The second quality of seed comprises numbers one to six inclusive, and consisted in each case 
of seeds from central and lateral capsules, which had afforded as a minimum five copious drug- 
yielding incisions — seeds retained on the ^V^h of an inch mesh. The third qualitg, numbers eight 
to eleven inclusive, of the tabular series, consists of seeds from secondary capsules only, with a 
minimum of four copious drug-yielding incisions— seeds retained by the -^s^th of an inch sieve. 
^h^ fourth quality is on line 12th of tables, and consists of seeds from central and highly copious 
drug-producing capsules, passed by -^Vth of an inch mesh and retained by that of the V^-th of 
an inch. The fifth and last quality , line 7th of tables, consists of seeds from secondary capsules 
only, passed by a sieve with meshes of the x^th, and retained by the -g^^^ mesh. Now, 1 have 
already pointed out the incongruousness of the results given in the tables, and de facto insisted 
on the utter futility of discussing them in detail. This, I may remark, had mainly reference to 
the comparative merits of manured and unmanured lands on the selected and local seed generally. 
In the present instance, on the other hand, as involving the particular quality of seed, such 
details involve a much more complete analysis, and would thus consequently be a more futile 
undertaking.— In the subjoined tabular form I have given the general results of my experi- 
ments with samples of the several qualities of seed distributed in the districts. From this 
it will be seen that the standard of fertility is considerably higher than that attained in the 
district experiments with similar samples of seeds :— 

Table E. 



District nnmber 
of seed. 


Quality of seed. 


Am of plot. 


Weight of 
capeolee. 


Weight of 
seeds. 


Weight of 
opiam. 


^wr 


18 

1-6 

8-11 

12 

7 


First 

Second 

Third 

Fourth 

Fifth 


Cottahs. 

2 
6 

2 

2 


8. OH. 

62 8 
118 
86 12 
48 8 
41 


8. OH. 

21 8 
66 8 
45 
24 
28 12 


S. OH. 

1 loi 
4 8 

2 18 
1 6 
12i 


S. CK. 

16 6i 
16 
14 1 
13 12 
7 10 
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The general results of the little experiments above tabalated are quite in harmony with 
those which I have instituted daring the current and past seasons with the different qualities 
of my selected seed. I may thus summarise the conclusions they have afforded me. Firsts 
that the seeds from the most copious drug-produciug central capsules are by far the best 
for the use of the opinm-groweri and that, moreover, of these again the larger are superior to 
the smaller sized seeds. That in continuing from season to season the selection of seed from the 
central capsules, and using only the largest sized seeds, there is a tendency to an enlargement 
of the capsule, apparently at the expense of the. seed, with increased development of the 
drug-secreting system. The least copious drug-producing crops are those raised from the 
small sized seeds from the secondary capsules, though it is to be observed that the average 
fertilitg of these even compares favourably with the general average of the non-selected heal 
seei^crops, 

I now pass on to consider comparatively the results shown in the tabulated abstract of 
district experiments with the selected and local seed ; vide above, Table D. I will first 
discuss the results as shown in the two left-hand compartments of the table, obtained 
from the manured crops of selected and local seeds. Four only afford the comparative 
series. These are Qya and Shahabad, Hajeepore and Moteeharee. It will be observed, 
then, that the highest and lowest degree of fertility are obtained in the column of local seed 
experiments ; but in the general average the latter is still the more highly productive by nine 
chUtacks per beegha; the South Oangetio divisions being, as usual, somewhat more fertile 
than tbose to the north of that river, though the maximum average is only 6 seers 10 chit- 
tacks per beegha of the local seeds to 6 seers 11 chittacks in the case of the selected. This, 
it need scarcely be remarked, is a very lOw grade of fertility for manured crops on naturally 
productive soils. 

We pass on to the two compartments shown on the right hand of the table, and obtained 
from the selected and local seed-crops, without any additional manurial application. In this 
instance each of the six divisions gives a complete series of the experiments. Curiously 
enough the series of unmanured crops give a somewhat higher average return of drug than 
the manured. This I can only explain by assuming that relatively very inferior soils must 
have been selected for the latter experiment, as I can speak from experience as to the highly 
fertilising effect of manurial top-dressings with shorah and nonimaitee. I should observe, 
however, that this higher average return of the former is really confined to two of the North 
Oangetic divisions, that for the South Ga,ngetic divisions being in favour of the manured. The 
maximum produce is afforded in the AUeegunge series by the local seed, whereas the second 
maximum also is from that series and in favour of the selected seed. Certainly the returns 
from this division indicate very superior soil conditions to those on which any of the other 
experiments have been made, inasmucn as in the case of the local seeds we have an excess of no 
less than 2 seers llf chittacks^ and in that of the selected one seer as compared with the 
maximum of the other divisions. I confess that I had anticipated the maximum returns in 
each instance from Shahabad, Gya, or portions of the rich alluvial soils of Hajeepore. 

Passing for the present the Alleegunge series we find that three of the five other divisions 
give the maximum produce on the selected seed side, though thb is in no instance very 
marked. Strangely enough the selected seed has given the poorest returns of all in the 
Shahabad division, the average produce being less than that of Moteeharee by 5^ chittacks 
per beegha. I find, however, on a reference to the Sub-Agent's report, that the experiments 
had been conducted under ** very unfavourable cireumstanees^^* vide appendix. 

As regards the general average returns, we find a difference of only one-quarter chittack, 
which is in favour of the selected seed. On the other hand, the three South Gangetic divisions 
give a maximum in favour of the local seeds of S^ chittacks per beegha, while the North 
Gangetic on the obverse have a maximum to the selected seed of 2 chittacks per beegha. 
Now, as there is no use in splitting straws in such matters, we may as well at once say 
that, according to the above results, the selected and local seeds are of about equal value, though 
the latter really holds the balance swing, and thus well harmonizes with the assamees' mis(!^ken 
prejudices. 

We have here one side of the case, there is another ; and as expressed in an old phrase, I 
may be permitted to add, audi alterem partem. Now, inviting attention to the tabulated results 
of the experiments in the gardens under my charge with the same varieties of seeds as those from 
which we have the assamees' returns, let me ask why it is that I with hired labour can show 
considerably higher special and average returns than can any of the assamees (either with their 
own or the selected se^) with home labour — which, as all will admit, is of paramount importance 
in opium-cropping, as being of all others the most susceptible to extreme loss or deterioration 
by the careless performance of the two processes of lancing the capsule and collecting the drug. 
In my case I have this disadvantage to contend with, having hired labourers, who have no 
interest, and but little care in theur mode of performance. In spite of these very serious draw- 
backs, however, the results show that the garden crops here are considerably more productive 
than those of the assamees. This of course can only be due to the superiority of the selected 
seed, as for the past season I have been indeed sparing in the use of extraneous manures. 

I will now give a brief abstract of the general results of the Deegah and Meetapore 
gardens, as shown in tables A and B. To facilitate comparison, however, the following tabulated 
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statement of returns, obtained from the gardens here, and those from the divisional experiments, 
will be useful : — 

Table P. 



Namber. 


Area of land. 


Total produce. 


X?.!" 






B. C. D. 


S. c 


S. c. 




1 


61 6 8 


885 4 


6 71 


BeUeted geed : crop manured. 


2 


41 2 17 


284 5 


6 11 


Soath Gangetic Divisboa. 


8 


20 8 6 


100 16 


6 


North Gangotic DiTiaiona. 


4 


112 1 19 


763 16 


6 U 


Selected §eed f erop wmanwred. 


6 


44 1 8 


240 13; 


6 7 


Sooth Gangetio DivisioDS. 


6 


68 11 


448 1 


6 8 


North Gangetio DWiaiona. 


7 


48 12 2 


203 12 


6 Oi 


Local teed : manured. 


8 


28 8 7 


188 5 


6 10 


Sonth GangeticBiTirions. 


9 


20 8 15 


105 6 


6 di 


North Gangetio Diyiaions. 


10 


188 14 11 


844 


6 U 


Local teed : unmanured. 


11 


66 16 18 


821 7 


6 lOi 


South Ganeetic Di?isioiis. 


IS 


81 18 IS 


622 9 


6 6 


North Gaogetie DiTiaiona, 


18 


19 2 


179 8 


9 6 


Deegah Qardent, 


14 


8 8 


74 6k 


8 13i 


Mectapore Oardmu. 



The results shown in the above table on lines one to twelve, inclusive^ represent divisional 
experiments with selected and local seed, and with and without manurial applications. The 
first line of table shows the area of land under experiment in the division of Shahabad, 
Gyaj Monghyr, Hajeepore^ Moteeharee, and Alleegunge, the net produce in opium and the 
average per beegha. Lines second and third show the relative fertility of the divisions on the 
sonth and north sides of the Ganges. The local seed returns are similarly shown in lines eeven 
to ivpeive; while in thirteen and fourteen we have the returns from Deegah and Meetapore, 

The above comparative tabulation of the various district experiments, and those under 
my own superintendence, very distinctly shows that the latter obtains a considerably higher 
grade of fertility. Thus, compared with the maximum and minimum of the local seed experi- 
ments, the Deegah returns in the first instance show a higher grade of fertility by 2 seers 
1£ chittacks per beegha, and as regards the latter on minimum average produce the 
garden returns again obtain the higher grade by no less than 3 seers 10 chittacks per 
beegha. Now these are the results of my general experiments with the several local varieties 
of poppy as improved by careful selection. It is worth while treating comparatively the results 
of garden and district experiments with common samples of selected seed relatively to 
local or district seed. For this purpose I will take for comparison the Alleegunge series, as 
presenting, both as regards local and selected seed, the highest grades of fertUity. I arrange 
the results according to the quality of seed, giving only the general average returns of each. 

Table G. 

Comparative tabulation of experiments with selected and local seeds in tie Alleegunge Agency, 
relatively to similar experiments wit A the former in the Deegah gardens. 







Sblbcted Sbbd. 


Local Sibo 






GbiDBS 19 QUALITT OV SXSD. 


1 


1 


1 


•* 

1 


1 


1 1 


i 


1 


1 


1 


rf 


f 




A.'^AlUegmt^ 


r. 


' 




Firat 


1 


4 


14 


m 


12 


8 


1 


4 


16 


19 


18 


9 


Second 


17 


9 


181 


12 


7 


17 





148 


u 


S- 


7 


Third 


4 


14 


88 


161 


8 


4 

16 


4 


14 


46 


16 


9 


U 


Fourth 





17 


6 


li 


6 





17 


6 


9k 


7 


10 


Fifth 


1 





6 


91 


6 


9i 


1 





11 


3i 


11 


8 






B^-Deegak, 




a^Meetapn 


r. 




First 





2 


1 


104 


16 


6i 





10 


4 


7 


8 


14 


Second 





6 


4 


8 


16 





1 


6 


10 





S 





Third 





4 


2 


13 


14 


1 





10 


8 


11 


7 


6 


Fourth 





2 


1 


6 


13 


12 





15 


6 


8 


7 


6i 


Fifth 





2 





m 


7 


10 





10 


2 


10 


6 


4 



The results shown in compartment B of the above table are from a series of small experi- 
ments with samples of the seeds distributed in the districts, though in a small scale. These, 
better than any other^ represent the true grade of fertility. This they do for the following 
reasons : first, between each series an alley intervened, so that all were thoroughly under my eye, 
and a glance over them in the evening after the lancing had been completed readily revealed 
the perfunctory operator; so again in the morning it was alike easy to check any negligence 
in the ^collection of the drug from the capsule, A thorough control was thus kept over the 



Digitized by 



Google 



( 23 ) 

whole operations, which of coarse it is simply impossible to do in larger areas of cultivation. 
Much— *>indeed very much — must be left to the precarious probity of the operators, all hired, and 
who of coarse have no interest, as has the home labourer, in the quantity of drug collected. 
Again, another advantage in the case of these small experimental plots is that the few really 
expert lancers were alloted to them, and did their work well. The above experimental plots in 
all other respects received the same treatment as the ordinary crops, receiving no extra manurial 
application whatever. A naturally rich soil suitable to the poppy was selected, as I presume was 
the case with the district experiments. The results are thus fairly comparable. 

Now it will be seen by a glance at the results shown in the left-hand compartment of 
the Alleegunge series in the above table that, comparatively to those of B, the grade of 
fertility is low. Agaio^ as compared with the Deegah statement of results, it will be observed 
that the grades of fertility do not quite correspond with the quality of the seed. This, 
however, I think, is rather apparent then real, as is shown by the inverse correspondence 
in the grades of fertility in both series of selected and local seeds. There can thus be no question 
that the discrepancies referred to are mainly due to differences in soil conditions. A study of 
the Sub- Deputy's general statement in the appendix will render this clear. 

The returns from the selected seed, as compared with those from the local seedi as shown 
respectively on the right and left compartments of the table, show under each quality of 
seed the higher grade of fertility pertaining to the latter, i.e. the local se^. This has 
struck me very much, considering the very superior productiveness of the same seed crops 
in the gardens — {vide table O, compartment B). Indeed I am strongly of opinion, from the 
expressed opposition to the experiments {vide Sub-Agent's report in the appendix), that the 
assamees have so tampered with the results as to give the maximum produce in each instance 
to their own seed, with a view to discourage further experiments. The assamee's prejudices, 
as everybody knows who have to do with them, are strong against innovations on any of his 
progenitally inherited modes ; and this is scarcely to be wondered at, considering that, in face 
of the advanced agricultural teachings and demonstrations in Britain for years back, there is 
yet a not inconsiderable proportion persistently plodding on in the old ancestorial fashion. 

In the lower right-hand compartment of the above table I have given the results of a 
few of the most productive of the assamees' plots in proximity to those of the Oovernment 
experimental garden under my charge. Comparing, then, the maximum produce ef these 
plots with that of my selected seeds, we have a difference of no less than 7 ^een 8^ 
eiiUacks in favour of the latter in the Government garden. The comparative fertilityj 
however, of the two series is clearly enough shown in the above table, and the soil conditions, 
&o., of all being very similar, there really can be no question that the highly increased fertility 
is wholly due to the superiority of the ieleeled teed, I feel convinced in this myself, and 
have no hesitation in stating that if the assamees would only adopt the selection of capsules 
as I have recommended and practise in the gardens here from season to season^ three- 
fourths of the area now occupied by poppy ^ould very soon yield an equal quantity of drag. 
Moreover by an honest practice of the system on the part of the cultivators for a few 
seasons I am strongly of opinion that the present damdatta produce could be realized from half 
the acreage now required. I express this opinion after having well considered the results of 
the past five years' experience in the experimental culture of the opium poppy. 

SECTION 10. 
Puiiewai : iti Nature and Origin. 

During the past season the drug produce of the poppy plants under my charge has so 
abounded with the so-called punewah matter that it is very desirable I should offer some 
remarks on its nature and origin, as there can be no question that its presence involves a large 
proportionate decrease in pure opium. This indeed is the only natural deteriorative matter, 
in so far as relates to the pure officinal drug, if we except, as we should, water, which of 
course may be either natural or adventitious. Iron indeed has been regarded as a natural 
constituent of opium. This, I believe, is altogether a mistake. It is evidently a purely adven* 
litious matter, occurring in part from the use of iron scoops (the Government practice in 
India) in the collection of the drus: from the capsule, as also from the storing of the crude 
drug in unglazed earthenware dishes. It is from these sources only, as I believe^ that iron is 
present in opium. 

In my Manual of Opium Husbandry I gave the following tabular statement of a few 
analyses of pussewah which Dr. Sheppard, the then Principal Assistant to the Opium Agent 
of Benares, was kind enough to send me :— 

A. 



Connttenoft. 



BxtractWe 
matter. 



Morpbina. 



Narootine. 



e4'0 
86*5 

8476 
7876 



60-0 

"wis 

48-78 



0-6 
8'IS 
1-47 
184 



1-26 
838 
0-9 
1-87 



(yBkangkneay, 
BXeppard, 
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As (he results are givm at various degrees of consistenoei it is well to haye them before 
the eye at a aniform standard. Adopting that of the Behar opiunii then, we have the results 
shown in the following tabular statement :«— 

B. 





Oontistenoe. 


EitnctiTe matter. 


Moiphiae. 


Ntfootine. 


Total alkaloid!. 


1 
a 

8 

4 


70-0 
70-0 
70-0 
70-0 


M06 
4i;-68 

is-sa 


0-66 
1-78 

1-ai 

168 


1-37 
277 
0-74 

res 


1-9*3 
460 
1-96 
8-«9 



For the sake of compariaon I will now subjoin tabular statements of the analyses of 
opiom prodneed by a few of the best yarieties cultivated in the gardens here in the seasons 
1874-75 and 1876.76:— 

C. 



Kaxb ov Vabibtt. 


Conautence. 


EztraetiTO 

matter. 


MorpUDe. 


NarooUiie. 


Total alkaloida. 


Behar stADdatd 

Clumr»-kutila 

SofSud-dantlu 

Tayleah ... 

KJa^nthi ... ^ 

Bflrhi-danthi 


70-0 
70-0 
70-0 
70-0 
700 
70-0 


4793 
8880 
85*20 
87*13 
8384 
48*31 


S-09 
8-71 
8*d« 
816 
2-P8 
8-48 


4-47 
8*71 
8*68 
8*41 
8-40 
6*08 


ria 

7*42 
7-04 
667 
6-38 
8*61 





Naxi 09 Vasibtt. 


Co&sistenoe. 


ExtractiTO 
m«Uer. 


' tforpfaine. 


Narcotine. 


Total 
alkaloida. 


AwALm, Ps. PvssAm^ 


Behar standard 

Kala-danihi 

KutiU 

Teyleah ..; 

Snfaid-danthi 

Honarift 


700 
70-0 
70*0 
700 
70^0 
70*0 


43-67 
41-28 
42-26 
89-76 
46-28 
40-46 


817 

2-78 
277 
2-87 
2-76 
2-69 


4*89 
4*94 
4-62 
4-66 
8-68 
4-60 


7-66 
7-72 
7-38 
7-48 
6*36 
719 



The following table comprises corresponding results of the analyses of the Malwa, and 
European opium produce in the gardens during the seasons 187 8-7 li and 1875-76 :— 

E. 



No. 


Kami ov Vabibtt. 


Consistence. 


ExtraetiTe 
matter; 


Morphine. 


Narootioe. 


Total 


, 1 


Behar atandard 


70*0 


48-21 


2-64 


4-76 


7-39 




Leela-Malwrn 


70-0 


48*60 


8*69 


€98 


9-67 




Uggarya-Malwa 


700 


49-08 


818 


6-67 


8-88 




LukriapMalwa 


700 


48-92 


806 


6-41 


8-46 




Behar standard 


70-0 


43-67 


817 


4-39 


7-66 




Malwa 


70-0 


41-79 


2-67 


643 


80O 




Bed-flowered wilding 


70-0 


41-67 


3-76 


4-88 


8-63 




French *§ ••* ••* >•• •» .•• 


700 


48-96 


6-16 


6-43 


11-68 




700 


49-69 


4-61 


41N) 


9-41 


10 


Italian „ 


7(-0 


46-20 


4-06 


4-86 


8-98 


tl 


Turkey „ 


70-0 


48-16 


4-10 


4-61 


8-71 



Pussewah is a viscid, black or brownish-blacky treacle-like liquid which drains more or less 
copiously from opium in the process of preparation. It gives off a disagreeable mawkish odour, 
has a nauseous, bitter, and slightly pungent taste, and contains from 64r to 75 per cent, of solid 
matter* The infnsion gives a distinct acid reaction on litmus. Than opium, it is more highly 
hygroscopic, varying quickly in density with changes in the degree of atmospheric moisture. 
Belatively to opium it will be observed, from the above tables, to compare favourably as regards 
" exiraetive fnaUer^'-^thsLt brown acid substance which has been supposed to form one of the active 
principles of opium. Again, relatively to opium it is extremely poor in total alkaloids, though 
it will be observed that in the proportionate development of morphine and narcotine it accoi^s 
widi opium in so far as the latter is somewhat in excess of the former. The results of different 
analyses, are^ as Dr. Sheppard has informed me^ so extremely conflictive that no general 
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deductions could be made from them as to the proportionate development of its basic con- 
stituents. These marked variations in the results of analyses of different samples of pussewah 
are, as I believe, wholly attributable to variations in the deg^ree of moisture in the soil and the 
atmosphere during the producing season of the several samples, as affecting the perfect maturation 
of the opium«juioe6. I would thus explain myself.— 

There can be no question that pussewah is a leo^itimate secretion of the plant, and not 
merely the result of certain alteration of the opium-juices as they exude from the capsule by 
the absorption of moisture in damp weather. This it clearly is not, as moisture thus absorbed 
is readily drained off or evaporated without leaving a trace of pussewah. On the other hand, if 
at all present in opium, and not carefully extracted before the final storing of the latter, it is 
not only always easily detected subsequently, but even in small quantities depreciates much 
the value of the drug. Now it is well known that the opium produce of naturally damp and 
stronc^ clayey soils is much more strono;Iy impregnated with the pussewah impurity than is 
that from drier and lighter soils, while that from dry, well-drained, light soils exhibits, as 
a rule, no trace of it, A<;ain pussewah is always given off most largely by opium when the 
season is more than averagely moist and cloudy, increasing proportionately with the degree of 
moisture and shade. On the other hand a dry season, with a clear, heavy atmosphere and 
bright sunny weather, while most favourable to a copious secretion of pure opium, elimi- 
nates or exhausts the pussewah matter. 

Pussewah, therefore, can scarcely be reofarded as a distinct or independent secretion, but, on 
the other hand, and with more truth, it may be regarded as simply a crude, impure, or imper- 
fectly elaborated condition of the opium-juices, the segregation of which is largely due to 
suppressed respiration and the undue accumulation of watery fluids in the milk vessels. Thus, 
by avoiding naturally damp and heavy soils, and characteristically moist districts for those of a 
light character and dry atmosphere, we will have a minimum of the pussewah impurity. 

I have been chiefly induced to make the above remarks on the nature of pussewah and 
the influeuce of particular conditions of the soil and the atmosphere on its segregation in the 
plant from its abounding so largely in the opium produce of the gardens here last season. 
Thus in the Meetapore gardens, from about 80 seers of opium, there was had no less than eight 
seers of pussewah ; while in Deegah,from 253 seers of opium, the pussewah given off amounted 
to IS seers. The large increase of pussewah in these gardens for the past season will be better 
understood when I state that for the season 1875-76 from 427 seers of opium there were only 
one and a half seers of pussewah, and for that of 1874-75, 247 seers of opium yielded of 
pussewah no more than 2^ seers. This enormous excess in pussewah has seriously depreciated 
the opium returns. I am not prepared to estimate the proportionate loss in the latter, but it 
must clearly be very large. 

SECTION 11. 

The 8eed»harv€8t ; the Selection of the Capsules and the Storage of the Seed. 

We had our seed-harvest in April and May. The weather in April was dry and favour- 
able for the maturation of the capsules. May, however, from occasional and rather heavy 
showers of rain, and more than an averagely moist atmosphere throughout, was not at all favour- 
able to the storage of the seed. 

The first operation is the selection of the most copious drug-producing capsules. This 
is best and most expeditiously done while the plant is standing, as the primary, secondary, 
and other capsules, are then readily distinguished, as also the number of drug-yielding inci- 
sions. The system practised here during the past season was, in the first instance, to pick 
out a few of the most experienced and careful workers for the selection of the best primary or 
central capsules for the supply of the seeds required next season in the garden under my 
charge. Now it has been urged that this selective mode involves a considerable amount of 
extra labour and, of course, expense to the assamee. This is a mistake. With Aired labour it 
costs me no more than six annas per beegha to collect the most productive central capsules. 
These on an average afford one and a kalfmaunds of seed, which, allowing .^r seers per beegha^ 
will afford a sufficiency iox fifteen beeghas ; X\i9X\B,e(^2\to2ho\x\» four pies per cottah — certainly a 
sum over which there can be no grudge. Moreover, I do not think I exaggerate in assuming that 
upwards of 75 per cent, of the opium cultivation in the two Qovernment agencies is performed by 
home labour, so that the expenditure of even these few extra pies is not incurred. — From five 
to six maunds only of seed being required for garden use, the best remaining is collected for 
distribution in the agencies. With this object a second set of work people are charged with the 
collection of all central sLud secondary capsules, presenting a minimum of five copious drug-yield- 
ing incisions. This incurs on an average double the labour of the first collection, the expense 
being thus about 12 annas per beegha. The return in seed varies from two to two and a half 
maunds per beegha. The remaining capsules are gathered promiscuously, and their seeds stored 
in the godowns along with the smaller sized seeds of the preceding sorts — all being of compara- 
tively little value for crop raising. 

From the above statements, then, it is seen that the selection of the capsules as I have 
recommended really incurs little extra expense, and indeed not more than an hour's extra labour 
per beegha on the assamee dependent on home labour. 
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The selective collection of the capsules beiog completedi the next operations are the break- 
ing of these and the cleaning of the seeds. Much care is required in preventing mixtures of the 
different varieties in these operations, and only a few of the most careful workpeople are thus 
employed. In spite of every care^ however^ working with so many sorts and cleaniug all with 
a single set of sieves, I find, for example, occasional plants of red-flowered Malwa amongst 
the local sorts. This has been remarked by Mr. Masters, Sub-Agent of Hajeepore, who has 
particularly attended to, and described to me the general characteristics of each variety. He 
also sent me from three to four selected capsules of each as illustrating his descriptive report. I 
compared these capsule^), sample for sample, with those in the gardens here, and the only 
marked difference was that the latter were nearly all of a much larger size. This in some 
cases was very marked indeed. 

All the residue of the broken capsules and dust havincf been separated from the seeds by 
the common hand tj/oop of the natives, I, previous to their final storing, have all sifted in the 
tI th of an inch meshed sieve, those only which are retained on the sieve being kept for 
next season's sowing. 

For use in the garden I have made a careful selection of seed from the best of each 
variety. For district distribution I have promiscuously included seeds of the first and second 
qualities only. In making this selection of seeds for district experiments, I should explain 
that I had not then received the reports on those distributed last season, otherwise I should 
have prepared a smaller collection from the first quality only. Last season I distributed in all, 
between the two Agencies, 42 1 maunds of seed of 13 different samples, in ^o^^ra^^ of quality. 
From the now expressed antipathy of the assamees to the use of my selected seed, I plainly see 
I have made a mistake in sending such a larofe quantity of so many different qualities. It 
would have been much better to have sent only a small quantity of the first quality. For 
next season I will keep this in view, and of those now reserved fur district distribution I will 
retain only the largest sized seeds; that is— those which are retained by a sieve with meshes of 
fV^d of an inch on the side of the square. Those distributed last season varied from -^Wi 
to -^-^th of an inch, and were thus of course all of inferior quality to those which I now 
purpose to distribute next season. Of this quality the quantity available will be from eight to 
ten maunds only for each Agency. 

After the separation of all the smaller sized seeds from the larger, the latter are mixed 
with pounded camphor and placed in well-burned earthenware vessels, which contain from ten 
to twenif seers each. Prior to closing them up with a strong tenacious clay, the surface of the 
seeds is again sprinkled over with pounded camphor, which proves an effective preventive to the 
attacks of various seed-eating grubs and insects that affect and seriously injure untreated 
poppy seeds in their store-pots. 

The seeds for distribution in the Agencies last season were sent to the Agents respectively 
on the 22nd and 26th of September. 1 observe, however, that the Sub-Agents have in certain 
cases received them too late for the allotment of the better soils fur experiments, to which they 
attribute the unsatisfactory returns. I shall therefore this season, if the weather is at all favour- 
able, endeavour to have the supply for each A<renuy sieved as above, packed, and prepared for 
despatch by the middle of September. They should thus reach their destinations in time for 
the first sowings, 

SECTION 12. 

Tie Diseases and Injuries of the Crop^ by Parasitic Fungi^ Insects, 8^c, 

Opium, as affected by weather, is, like indigo, a most uncertain crop. There is this 
difference between them, however, that the latter is most liable to injury from the germinative 
stage to the acquiry of the fourth or fifth leaf. Opium, on the other hand, though susceptible 
to unfavourable conditions of weather in the earlier stages of the plant's growth, is eminently 
affected by weather at the later stages of development, and especially from the appearance 
of the flower*bud until the capsule has attained its full size and the milky fluid properly 
matured. Then, again, all being favourable up to and through these stages, there remains 
the period for the collection of the drug, which, as regards weather influence, is perhaps the 
most precarious of all. For example a hail-storm of a few minutes' duration will utterly 
ruin the plant as an opium producer ; then, again, a shower of rain between the periods of 
capsule scarification and collection of the drug incurs the loss of a portion of the whole of the 
day's return. This is serious, as according to the varying fertility of the crop it involves from a 
third to the fifth of the gross produce. Opium is thus really one of the most critical and 
and precarious of crops, though upon the whole less liable than many other agricultural and 
garden crops to special diseases. 

The garden crop during the past season suffered mainly from gangrene. This was, no 
doubt, a result of the unusual moistness of the season, and naturally was most prevalent on the 
lower and wetter portion of the garden. With several varieties of the local poppy, however, it 
never assumed other than a sporadic character, isolated plants suddenly dying off in all stages 
of development. On the other hand, with the European varieties it obtained quite an 
epidemic character, large patches of hitherto apparently healthy plant giving way to it. This 
was particularly marked in the sunny intervals in cloudy and moist weather, the first 
symptoms being the drooping of the leaves and the tips of the branches, all rapidly under the 
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sun's rays becoming brown and withered ; while black gummy matters exude more or less 
eopiously from the stem : the plant of course dies. Further than avoiding naturally heavy, 
dampi and ill-drained soils, nothing really can be done to check poppy gangrene. It is well to 
uproot duly all affected plants, as the disease is readily communicable by the roots. 

In previous reports I have noticed and described under the name of iclerioiis a peculiar 
affection of the poppy, characterized by the hardening, so to speak, of the whole outer tissues 
of the plant, and the utter arrest of the drug secretions. I have shown that such cases of 
functional derangement are very prevalent in the local crops from unselected seed, and 
consequently cause serious deterioration to the crop. I have also shown that the disease or 
affection is hereditary, that is that a large percentage of the progeny are similarly affected ; 
and I have urged, and myself practised, the uprooting of plants so affected. The result is 
extremely satisfactory, as during the past season I have scarcely observed a single scleriatic plant. 

Petechia^ another hereditary disease seriously deteriorative to the secretion of drug, noticed 
as very prevalent, has also all but disappeared from my garden crops. This result has been 
gradually attained from year to year by the careful extraction of all affected plants. 

Broomrapei (the tkokra of the natives), which practically affect the roots of the poppy, Sbc., 
proved rather troublesome during the past season in the Meetapore gardens. The seeds of 
these plants are so extremely minute that a breath of air will widely distribute them, and no 
doubt their prevalence on the poppy during the past season is due to dissemination from the 
adjoining gardens, where I have observed that they abounded on the brinjals and tomatoes! 
I was careful, however, to have all uprooted as they made their appearance, so that they did no 
apparent injury to the crop, though of coarse causing not a little extra labour. 

The most serious parasitic foe of the opium poppy, however, is a blight mould technically 
known as Peronospora arborescens, which is always more or less common on the plant in one or 
other of its modes of development. I have described at length in my Opium Manual and 
previous reports the vegetative and reproductive economy of this mould as affecting the opium 
poppy. I have also shown how differences in the degree of oxygenation of the juices 
promotes, suppresses, or anyhow impedes the development of the mould. These observations 
indicate, as I believe, the only really practical and effective mode in which we may contend 
with the mould and relieve the poppy from one of its perioaical scourges. 

For the season just closed, I first observed the mould on the earliest sown crops of 
the Meetapore gardens in the beginning of November. I found it not unfrequent on the 
cotyledon leaves in the first instance, and by the middle of the month it had appeared on the 
first cycle of normal leaves. 

From casual observations on plants from seeds steeped in camphorated water, and alluded 
to in my Opium Manual (rM^d page 36), I repeated these experiments. The seeds immediately, 
prior to their being sown, were thoroughly soaked with camphorated water and dried in a powder 
of quicklime and wood ashes. This treatment much accelerated germination and invigorated the 
yonng plant, but in no marked way did it prevent or modify the development of the mould on 
the leaves. Trusting to the camphorated water alone, I did not repeat experiments with the 
alcohol and camphor solution. In my previous year's experiments the results were so far unsatis- 
factory that the seeds germinated sparingly and tardily, and the young plant was not at all 
healthy. This, however, I attribute to the strength of the steeps, I having used a saturated 
solution of strong alcohol. The use of a low proof spirit with less camphor might afford very 
different results. In the approaching season I purpose making experiments with seeds so treated. 

I carefully observed the development and extension of the monld in the Deegah and 
Meetapore crops. I particularly noted that thongh abounding on the plants in both gardens, 
it extended from the lower to the upper series of leaves much less actively than in the previous 
season when V have had it under my eye. This I am disposed to attribute to the quantity 
and conditions of the plant's juices. I have already explained my grounds for this belief, 
attributing it to the more than average moisture of the season and suppressed transpiration of 
watery fluids from the plant. This abnormal condition of the plant's juices is thus very pro- 
bably the cause of the comparatively slow extension of the mould, as observed, from the 
lower to the upper leaves. The observation is anyhow of much practical and theoretical interest, 
as indicating the mode in which we may alone successfully contend with the poppy mould, 
as indeed all others affecting the inner tissues of plants^that is by aiming at the alteration of 
the foster plant's juices by chemical applications to the soil. I do not doubt that by continued 
experiments in this direction we may yet be able to ameliorate at least, if not altogether sup- 
press, those hitherto unmitigable devastators of our crops. I have specially urged this in my 
Opium Manual {vide page 159, et seq.)^ and I shall venture to express the hope that the duty 
deputed me, in the first instance by the Government of India, and subsequently cordially 
participated in by the Government of Bengal, under two late Lieutenant-Governors, may be 
continued until I have fully substantiated the views I have advanced on the modes of 
suppressing these parasitic pests of our crops. I regret much that it should be at all contem- 
plated to discontinue, or reduce in any way, my experimental work just now, when most 
important results are most likely to accrue. 

But to return to the subject of the extension of the mould from the lower to the upper 
leaves of the plant, I have to observe that in more than average dry seasons this is effected 
by the close of January, and on an average at latest by the middle of February. Well, in the 
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onusaally moist season dow dosed, the appermost series of leaves scarcely showed a trace of 
the mould at the latter date, and iodeed were only very slightly marked with it a month later, 
when the orenerality of the plant had all but ceased to yield opium and beginning to mature 
its seeds. Moreover, to the last the mould patches on the undivided leaves were to the last smaller 
and more isolated than in any of the few preceding seasons during which I have observed it. 
For all this, however, it abounded on the plants ; but this fortunately in the fertile or spare 
bearing mode of development, which, as I have shown, causes little apparent injury to the 
poppy. In the sterile and truly blight form it last affected the poppy in the season 1874-75, 
this being preceded again by that of 1870-7 1, that is in an interval of four seasons. From data 
given in previous reports and in my -Manual of Opium Husbandry there is every reason to 
believe that its recurrence in the blight form varies from three to five years. Now, from the 
peculiar and tardy development in the past season it is very probable that it may not, as 
I had feared from its prevalence on the preceding season's plant (vide Manual, page 168), 
appear in a virulent form next season, but especially if the latter is a dry season there is 
likelihood of its not assuming the blight form in the crops of 1878-79. I by no means make 
this statement with any alarmist views, but simply on conviction by personal observations 
and other data illustrative of the periodical occurrence of this mould in a more or less virulent 
blight form. I pass on to the— 

Insect foes of tie opium poppy.'^TheBe fortunately are not numerous, in so far as regards 
the growing plants nor even dangerous if early and proper repressive measures are adopted. 
The following only call for notice here as affecting last season's garden crops :— 

The first is the caterpillar of a dart-moth (apparently of the genus noctua) which attacks 
the young plant. This last season all the earlier sown plants escaped it, the later sown crops 
only being attacked, and this in the last week of November. Freely dustins: the plants in the 
evening, however, with a powdery mixture in about equal parts of quicklime and ashes, the 
ravages of the caterpillar were effectively prevented. The attacks of this caterpillar, I may 
remark, are confined almost wholly to the very early stages of the plant's growth, and this, 
from a suggestion of Mr. Darwin, previously noticed, I believe, is wholly due to the blandness 
of the plant's juices at that period, the pungent and nauseous milk-sap of the more advanced 
plant effectively defending it from all such unwelcome guests. 

Crickets were very troublesome for a short time in several plots about the middle of 
September. They are not quite so easily kept in check as the above caterpillar, continuing 
their depredatory visits in spite of a liberal application of lime and ashes. Quicklime alone 
in a fine powder is an effective preventive however, as is also a mixture in about equal parts 
of that and soot. The mode of use is simply to dust the young plants freely with either one 
or the other about sunset. One, or at the most two applications will be sufficient. 

Again, when the poppy is fully developed and the seeds about to mature, another cater^ 
pillar of the genus noted above {noctua) makes its appearance and feeds on the seeds. 

In the plates accompanying my annual report for 1873-74 I have given coloured figures 
of both species in the caterpillar and moth states. I have also alluded to the fact that it 
was after the drug had been all but exhausted from the capsule that the latter caterpillar began 
its depredations, penetrating the capsule and devouring the seeds. In the Manual I have indeed 
remarked that *^ it is interesting to observe that the caterpillars carefully avoid the younger 
and drug-containing capsules, the milky juice of which, as I know from experiment, 
has a strong narcotic influence on them, this for some little time being preceded by quick 
convulsive-like twitchings, &c." (page 167). We have thus another proof of the milky sap of 
the poppy being a means of protecting it from the visits of unwelcome guests as Mr. Darwin 
suggests. 

The maturing poppy has here another most troublesome visitor in the common rose- 
ringed parrakut, the soogha or lotha of the natives. This is a most daring depredator ; 
lighting on any trees adjoining the crop and darting as opportunity arises on the largest and most 
conspicuous capsules^ which it cuts off and carries away. If not watched they simply settle on 
the plant and deliberately shell out and devour the seeds, causing much damage. 

SECTION 13. 
Summary and Concluding Remarks. 

I have now sketched out in the several preceding sections the more interesting results of 
my observations and experiments for the past season on the opium poppy, and it may be worth 
while to briefly summarize these here. 

I have first treated of the garden soils, their improvement within these few years, and their 
present fitness for opiam produce: the weather having been so favourable for their tillage (which 
is mainly what they wanted) since the removal of the last crop. I have then noticed the 
differences in the quality of the water used in the irrigation of the crops and their respective 
fertilising properties. This again was followed by a notice of the weather peculiarities of the 
opium season, as shown by the monthly averages, &c., of the barometer, thermometer, and 
hygrometer ; the atmospheric pressure affording a low average, and an unusually high degree 
of moisture — conditions unfavourable, as I have urged, to any copious exudation of properly 
elaborated milk-juice from the poppy, I then passed on to the sowing operations and modes 
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ftdopted, reasons for preferring ridge and farrow to the common native mode of plane sorface 
colture^ as also the apportioning of the land to the local, Malwa, and Eoropean varieties of 
opinm poppy of which I had s^ in store. The germination of the seed, the growth of the 
pknt, and the general condition of the crops at the flowering stage are the aabjeots of the two 
ndlowing sections. I have shown how largely the cool sides of the ridges promote the 
germination of the seed and benefit the yonng plant, and explained the evils of the ordinary 
plane sorface cnltnre in koeries. I have also shown that the plant on ridges, relatively to that 
in koeriesj attains the opiam-yielding stage earlier, which is a great advantage* 

In s«eii(m 8 I deal with the pecnliarities of weather when the plant attained the dmg- 
yielding sta^re, as also the absolute and comparative fertility of the sevenU Tarieties under 
coltivation. I have shown how weather inflaenoes the secretion of the plant's opinm-jatoeB, and 
that the past season was highly nnfavonrable not only to that process, bnt even to the exudation of 
the drug from the scarificsd capsule. The result was that I had not even from my most oarefoUy 
selected varieties anything like the high average return I had anticipated from Uie fullness 
and regularity of plants on all my plots of the local v^rftf^jess— old and new« I early anticipated 
a failure with the Malwa sorts, as indeed also with those of European origin, thoagli Z was not 
at all prepared to find them one and all so extremely unproductive as they proved. Both 
Midw« and European varieties proved alike impatient to the excessive moisture in soil and 
atmosphere; never acquired any vigor, and wove alike infertile, in opium and seed. On the 
other hand, from my improved local varieties I had very Cur returns, as is shown bv a comparison 
with experimental district resulls. These, I think, plainly show the superior arofif^prodoeing 
properties which has been attained by the selection from season to season of seeds from the 
most copious drug- producing capsules. The comparative results of my own experiments with 
selected seeds with those d* corresponding samples and local seeds in six divisions of the 
Behar agency are tabulated and discussed in the 9di aection of this i«port. I have pointed 
out various discrepancies in the results of the district oomparatlvB expetimeatswith my selected 
seed and that of local origin, and have given reasons from my convictions that the assamees, 
who nearly one and all apparently undertake such experiments with the greatest reluctance, 
have from the first determined in tii^ own mind that the seleeted seed sh^l be a eomparativB 
failure, and but for the careful superviskm of the several Sub-Agents interested with the expe- 
riments we would have had a very general illustration of the . quaintly described practice (as 
quoted by the Benares Ageat in his summary of the oxperiments with selected seed from 
1 875ir76), in the Old Pindaree thus.— ^ There came the setttement hakim to teaeh me to plough 
and to weed : I sowed the cotton he gave me, boi first I boiled the aeed.'' This extreme 
antipathy of the natives to all innovations on their old modes is most anfiertunrntOi us I am 
sure conJd the assamee only be got to cordially adopt «nd practise the modes I have recommended 
the productiveness of the plant wonU he very greatly increased. The results, however, of 
the distribution of Malwa seed in 1 87 1-7 2, and its utter failure througbont the agency, and that 
upquestionably from inadaptability to climate and soil conditions, increase their distrust in all 
experimental seed, so that if ultimately induced to try it they in the majority of coses, I believe, 
do so with a view to compensation, warranted or unwarranted, from Oovomment— I'ufe, for 
example, the report, of the Sub^ Agent of Alkegunge in the appendix. 

In section 10 I have briefly treated of the nature and origin of that opium depreciating 
matter, pustewak. There are reasons given for the assumption that the segregation of this sub- 
stance in the normal opium fluids is due primarily to excess of moisture in the soil and the 
atmosphere, and this specially prior to, and immediately after, the flowering of the plant, which 
comprises, as I believe, the most critical period for the proper maturation of the opium juices, 
and to which unbroken sunlight is apparently indispensable. With a toarked deficiency of the 
latter, and excessive atmospheric moisture, respiration in the first instance is greatly impeded, 
and consequently an undue yKsumulation of watery fluids in the plants, which of course 
prevents the proper maturation of the opium juices and sets up a segregation of the inferior 
matter called pussewah. This was the case during the past season, in which I have shown that, 
relatively to the season of 1875-76, last season^s opium gave off as one to tweni^'^ue per cent. 
mo^e pussewah. For all this, however, the drug returns of all the local varieties compare 
favourably with those of last season, and thus afford positive evidence of their continued 
improvement as drug- producers.— The seed-harvesting next occupies my attention, and is dealt 
with in the 11th section. I have explained the mode of selecting the capsules, the 
differences in the grades of fertility of the seeds, and shown that this system, if adopted by the 
assamee, while costing a most trifling amount of extra labour, would be manifold by remunera- 
tive, as the alone practical mode of developiog, increasing, and perfecting the drug-secreting 
system of the plant. In this, as in former reports, I have given clear, positive, and substantial 
proofs of this in the annually increased returns of opium yielded by the most carefully selected 
seed-crops. They are far, however, from having yet attained the high and uniform standard 
of productiveness, which clearly they will attain by the continuance of these practical experi- 
ments for some time longer. 

Lastly, I have briefly advert^ to the diseases of the plant and the injuries caused by its 
insect and other foes. I have shown that gangrene in a moist form was the only disease 
which caused any real damage to the crop last season, and this more especially, in the case of 
the European and Malwa varieties. Far more serious than this, however, was that functional 



Digitized by 



Google 



( 80 ) 

derap^ement of the whole dnig-secretive system^ doe, ae explained^ to excess of moistore 
and deficient sunlight, which in sappressing transpiration from the plant and consequently an 
undue accumulation of watery fluids, gave rise to a copious segregation of the opium jaiees in 
the form of putiewai, thereby very seriously lessening the produce of pure drug. ThesQ 
more than any real disease were the depreciators of last season's opium crop. The poppy 
mouldy though prevalent, only appeared in the fertile or spore bearing form, and did no apparent 
injury to the plant. In treating of this mould I have shown how its development is modi* 
fied on the poppy by slight alterations in the juices of the latter, also the possibility of our being 
able to rid the poppy of this its most destructive foe by. such chemical applications to the 
soil and the plant as are likely to affect detrimentally the juices for the tnould. The same mode 
of treatment, will, I doubt not, be found applicable to the potato and its mould, as indeed to 
all pf the many other of our agricultural and garden plants aiSected by tbmt elaaa of parasitic 
fungi which infect the inner tissues. As I have elsewhere stated, we may thus also suecess- 
fully contend with that cognate of the poppy mould which causes the muteardine of the 
silkworm. With the probability, then, of attaining these results, experiments would be ill- 
spared considering the high importance — agriculturally and commercially— of the products 
in question. 

I will now only add that in illustrating and discussing these varied subjects I have not^ 
I fear, made all so clear as might be desirable, though I am well convinced that future observa* 
tions and experiments, yet so much required, will but confirm the views I have advanced in 
regard to the improvement of the poppy as a drug-yielder and modes of affording it a certain 
immunity from the blight mould. The work deputed me, I may explain, was in the first 
instance quite new to me ; I had everything to learn and observe, subsequently to consider 
and work ont by experiments the best mode of attaining the objects in view. All this 
has occupied me for five successive seasons, and has of course occasioned a considerable 
expenditure, but still I think I may fairly claim the merit of having shown by practical 
experiments that the poppy — even as has been shown in the case of so many other products of 
the field and the garden<— under careful selection will largely increase its productiveness. That, 
moreover, by simple, practical, and I do not doubt inexpensive, chemical applications to the 
soil or the plant we may free the poppy from that mould blight which periodically affects 
and. quickly destroys the crops. These results, then, I think, fairly compensate for the time 
and expenditure, when the nature and peculiarities of the duties are fully considered. Reflect- 
ing thus on the progress that I have already made in both these important objects, it would 
be a great regret to me should Government discontinue my experimental works at their present 
interesting and encouraging stage. I do hope, therefore, that the Member in charge will 
recommend their continuation in the Deegah and Meetapore gardens for some time longer. 
I particularly wish to show what these gardens are capable of returning by apportioning in 
future the whole to my improved local and the most productive of my new varieties. The 
results returned by the assamees and forwarded to me by the Agent are most unsatisfactory, 
and even though in the present report I have shown the superiority of selected as compared 
with unselected seed, I hope that I may be allowed to continue the garden experiments, as 
having a real and hearty interest in them, and thus naturally anxious to afford clear, practical, 
and satisfactory demonstrations of my views. 

JOHN SOOTT, 

Dbsoah, I On ipecial duty. Opium DeparfmenU 

Tie SUt July ISn. ] 
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APPENDIX 1. 

Behab Aoenot. 

I WILL now briefly advert to tbe results shown in the abstract reports sent me bj the Agent of 
the district of experiments in Behar with selected seeds, relatively to local seeds ; ridge culture 0«. the 
plane surface mode practised by the sissamees ; and the comparative results of manurial top-dressings 
to the crop as suggested by me and ordinary untreated crops. The following, then, are the results of 
these experiments in the Behar Agency, copies of which were kindly forwarded to me by 
Mr. Mangles, Officiating Agent. I arrange them under the several heads given in the Board's letter 
to the Opium Agent of Behar, No. 851B, dated the 6th December 1876. 



(1.) *' To aseerfoin tDhether Mr, Seott^s selected seed mil give a letter and larger return than 
common seed,^* as also (F) ^^to make patent the advantages of the manure reeommendedy ^The 
subject of the latter heading has, in so far as relates to tho use of shorah and nanimatiee, been illus- 
trated under the preceding head, and is thus treated conjointly with the preceding. I will now subjoin 
the Officiating Agent's abstracts of the district officer's reports and tabular statements of result-s, 
verbatim etfiguratum, 

1. Tbe Sub-Agent of Qya writes that the gomastahs were ordered to have the experimental 
seed sown in their presence and as near each mofussil kotee as possible, so that the burkundaze ia 
charge of the kotee might be able to exercise a constant supervision over them. Some of the seed was 
sown in his presence in the Opium Office compound, and some lands manured with saltpetre and nonU 
mattee. Prom the reports of the gomastahs, and from his own observations, he found that there was 
no particular difference observed between the plant from experimental and indigenous seed, except in 
one patch of land, the plant on which looked very superior to that from country seed, but to his sur- 
prise gave less opium. He is inclined to think that it is almost impossible to get at a conclusive 
result from experimental sowings unless the Sub- Agent or his assistant makes it a point to remain on 
the spot and see the opium collected, as the natives take no interest in experiments of this kind, and 
dislike and discourage them. From the statement submitted by him, it will appear that the cultiva- 
tion of the experimental seed manured with saltpetre and nonimattee does not show an uniformly better 
result over the unmanured. , 

2. Mr. Flyter, the Sub- Agent of Shahabad, states that the experiments were made under very 
unfavourable circumstances, and owing to the seed having arrived in his district at the close of the 
sowing season, a thorough trial could not be given according to the instructions given by Mr. Scott. 
Out of a number of assamees to whom the experimental seeds were made over, very few appear to have 
taken any interest in the matter ; but he does not doubt that in time the experimental sowings will be 
appreciated. Instead of distributing the seed all over the district, he recommends a few beeghas of 
land being rented, and experienced men of the department deputed to supervise the work, when correct 
idea of the properties of the experimental seed can be arrived at. Amongst the assamees who had 
sown the experimental seed, the produce of many was less, although they applied shorah and nonimattee. 
This he considers is owing to the assamees extracting a portion of the experimental produce and mix- 
ing it with that obtained from indigenous seed in hopes of receiving compensation. He recommends the 
seed being given to those men only who wish to try the experiment. 

8. Mr. Savi, the Sub-Agent of Monghyr, writes that no absolute trust can be placed on the 
results of these experiments, though every care was taken by the gomastahs and zilladars, and the 
khattadars were warned to be more careful and keep the outturn of each field quite separate. He 
does not believe in these experiments, and the assamees also detest them, and not a single man will 
willingly undertake it : he therefore cannot recommend a continuation of these experiments in his 
district. 

4. The Sub-Agent of Hajee^ore reports that the selected seed was sown in thirteen plots under 
his supervision and germinated well ; the plant grew at first vigorously, but later in the season a 
falling off was apparent in most of the plots. Tbe plant became irregular in height, weakly in 
appearance, and heterogeneous in kind. No doubt this was in a great part due to the poverty of the 
soil in some of the plots, because he observed that in the well manured fields of some cultivators 
the plant from seeds of the same number was more uniform and regular in height and appearance. Of 
the thirteen kinds of selected seed, Nos. 2, 9, and 11, were considered good ; each of these sorts 
produced plant of one kind, and uniform in height and appearance. 

5. The Sub-Agent of Moteeharee writes that the experimental sowings were completed under 
his supervision, and the instructions given by Mr. J. Scott were carefully observed. Soils of different 
kinds were selected for experimental sowings, and alongside of each field a similar quantity of land 
was sown with country seed. It was noticed that the selected seed germinated earlier and the young 
plant had much the healthier appearance of the two ; but as they approached the flowering period, the 
difference observable between the two greatly diminished. So far everything went well, and the 
cultivators admitted that the selected seed was superior to their own seed ; but the flowering of the 
poppy had scarcely commenced when violent storms of wind and rain swept over the greater portion 
of the district. Unfortunately the plant raised from selected seed received considerable damage. 
However, in spite of the inclement weather, the yield from the selected seed was considerably over the 
average yield from the district. In Domereah Kotee, where the land is of a very light sandy description 
and impregnated with saltpetre, the result was in favour of the country seed. The average produce 
of Domereah Kotee is 8 seers 15^ chittacks, and the average of the experimental seed is 4 seers 15i 
chittacks, being one seer more per beegha. In Dacca Kotee the average from the selected seed was 
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4 seers 12 1 cliittacks, being Dearly 1 seer 1 chittaok in excess of the total average of the kotee* In 
Adapore Kotee the average of the selected seed was 5 seers 8^ ohittacks, or 15 chittaoks in excess of 
the total sowings. Saltpetre and nonimattee were applied as manure in kotee Dacca ; some of the 
capsules in the fields so treated were large and copious drug-producers. 

6. Mr. Tytler, Sub- Agent of Alleegunge, writes that the sowing of the experimental seed and the 
drilling of the fields was all carefully done in his presence, and the fields were subsequently visited by 
him and instructions issued with reference to their treatmentw No cultivator would willingly 
apply the saltpetre and nonimaUee^ as it would spoil their fields in future years, and good results would 
not follow the use of them, as the soil there is already saturated with both and the difficulty is how 
to get rid of them. The rains during January and February prevented Mr. Scott's method of 
irrigation during the flowering season having a fair trial, and he regrets being unable to report oi| 
what might have been the results. The cultivators, he says, were very unwilling to try the plan 
recommended, and he requests sanction to the payment of Rs. 239-6 as compensation to those who 
have lost by the experiment. 

7. The Sub- Agent of Chota Nagpore reports that he made experimental sowings three years in 
fields which were considered utterly unfit for poppy, but by manuring them he succeeded in raising 
a crop and obtaining a produce, thus showing that a worthless piece of land could be brought under 
poppy cultivation by the application of manure. The seed supplied last year by Mr. J. Scott was 
sown in one field of 19 cottahs, half of which was manured with saltpetre only, and the other not ; and 
in another field of 13 cottahs, half of which was manured with oil-cake, and the other half with 
saltpetre : but the hail of the 14th March, when the crops were yielding, proved injurious to the 
experimental sowings, consequently the results could not be correctly ascertained. He also states 
that he is convinced that the system of sowings in drills should be encouraged, and that it should 
be introduced everywhere. 
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I hare already treated of the general results of these experiments, oompared them with a oor« 
responding series in the gardens here, and thus a£fbrded positive and substantial evidence of the 
superiority of the crops from selected seed. My garden returns at Deegah and Meetapore afford 
respectively general averages of 9 teers 6 ehittaeks and 8 wers 18} ohittacht per heegha, whereas 
the district experiments with similar seed with manurial applications give only 5 seers 7i ehittaeke 
vs. 6 seere H ehittaeks when wholly untreated ; while in the corresponding cases of the manured 
and unmanured heal seeds the results are respectively 6 seers \ ehUtaeh, and 6 seers li ehUtaehs 
per beegha. Thus, taking the maximum of the local seed averages, the Deegah average is higher 
by 3 seers 4| ehittaeks, and Meetapore by 2 seers 12 ehittaeks per beegha. These comparative 
statements then leave no doubt as to the superiority of the selected seed. I confess, however, that 
having satisfied myself by many careful experiments of the fertilizing influence of the manurial 
application above suggested, I have been not a little surprised, in consulting the several tabular 
statements, to find that the higher average return from the whole is obtained by the unmanured seed^^^ 
vide compartments 1 and 4 of Table 2>, page 105, of report. Similar results are shown in the two 
series of experiments with local seed ! As regards these general results of the assamees' experiments, 
I am strongly of opinion that the manurial matters were either not applied in kind and quantity 
suggested, or that the relative returns have been wilfully falsified by the assamees — an equality of 
soil condition being assumed in each separate series. I am, any season and on any soil, prepared to 
show comparatively the fertilizing influence of such manurial top-dressings on the plant. 

So much for the general resmts. I will now briefly advert to the detailed tabular statements and 
corresponding reports. ~ First, for the South Gangetic Divisions. From the Gy a report it would appear 
that the sowing of the experimental seed, as also the manurial applications to the plant, were left 
entirely to the subordinate establishment, though at the same time it is frankly admitted that to arrive 
at anything like conclusive and really trustworthy results the Sub- Agent or his assistant " must remain 
an the spot and see the opium colleeted^^^ from the expressed antipathy of the assamees to all such 
experimental work. The Sub-Agent's observations are fully confirmed by his tabular statement, the 
results being very confliotive, as will appear on a cursory glance at the figures of the comparative 
table, which gives a complete series of experimental and local seed results, with and urithoui 
manure. 

2. Shahahad Sub-Agency, — In this case the Sub-Agent observes that the experimental seeds 
arrived late in the season, so that the comparative merits of these and the local seeds could not be 
fairly tested. He is also of opinion that the assamees knavely show higher returns from their own 
seed, with a view to their being compensated for the relative loss on the experimental seed produce. 
He is, however, of opinion that the experimental seed will be ultimately appreciated, and judiciously 
recommends that future experiments be made by those only who willingly undertake them. The 
series of tabulated experiments is very incomplete, no doubt owing to the late arrival of the seed, 
and the returns in opium are really very low, considering it to be one of the most productive divisions 
of the agency ; the highest return of the experimental seed being only 7 seers 1^ chittack, against 
9 seers \%\ ehittaeks from local seed. Very similar results are represented as obtained from the 
manured and unmanured crops from selected and local seed. 

8, Monghyr Sub-Agency, — Of the manured series of experiments, the selected seed only appears to 
have been so treated. This, however, is no matter for regret, as the average returns from the two 
series of selected seed as exhibited in the table differ by a few ehittaeks only. Of these series the 
most unproductive sample of seed is shown to be No. 12, which is of the fourth quality. In the 
general comparative average of the selected and local seed produce, the tabular statement gives the 
former the trifling maximum of eight ehittaeks per beegha. The highest tabulated return is from 
the selected seed, 9 seers 5^ ehittaeks, vs. 8 seers 12 ehittaeks oa the local seed side. The 
Sub- Agent observes ''that the assamees detest^ that he himself ^does not believe in these experiments^* 
consequently that he cannot recommend their continuation.'' Thus ipse dixit, this officer would 
apparently wish to upset all my recorded work (practically and theoretically, on the naodes of 
improving the poppy, and this without condescending to discuss a single point), and have all 
left in statu quo ; that m as it has been for centuries past. 

I will now advert to the results of the North Gangetic divisions. 

4. J3.ajeepore Sub- Agency, -^h. complete series of experiments are tabulated, and the Sub-Agent 
has evinced much interest in the work, having sent to me notes descriptive of the plant of each of 
the thirteen varieties sent him, accompanied with a corresponding series of selected and well-described 
capsules. He observes that the seed germinated freely, and the crop in its earlier stages of growth 
was vigorous : in many instances it fell off in attaining maturity ; but this he attributes in part to 
poverty of soil. The so-called heterogeneous kinds are those in which two varieties were purposely 
mixed in sending out the seed. I have explained already the occasional appearance of red-flowered 
and other Malwa sorts. Nos. 2, 9, and 11, are especially referred to as good from their uniformity of 
kind and habit. A reference to the tabular statement, however, will show that these are not by any 
means the most productive. Of the manured series, the maximum of produce is in favour of the 
local seed, whereas, curiously enough, in the converse, or unmanured series, the selected are the more 
productive. The maximum return is in favour of the local seed by the trifling gravity of \ chittack 
per beegha. Clearly, however, the experimental area was far too much for the personal supervision of 
any Sub- Agent, and the results would have been, I am convinced, alike more satisfactory and conclusive 
had the experiments been confined to a few beeghas at the Sub->Agents* head-quarters. For example, 
in sample five of the series, the selected seed, manured ^^^t^ an average of 10 seers as opposed to 6 seers 
per beegha from local seed ; and on the other hand unmanured only 6 seers 2 ehittaeks, to 4 seers 
6^ ehittaeks respectively. I may remark here that the North Gangetic divisions give relatively to 
the South Gangetic divisions lower returns from the manurial applications of shorah and nonimattee ; 
this is probably due to these salts being sufficiently abundant in a readily available state in the soil. 
An application of lime to the soil prior to the sowing of the seed would, as a rule in such oases, 
be thus more likely to promote fertility. 
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5. Moteeharee 8ah Agency, — The manured series is very incomplete, only three of the thirteen 
being shown in the table, and unfortunately the corresponding sets in the unmanured series are also 
blanks so that the comparative effects of the manurial application are poorly illustrated. As shown, 
the selected seed is somewhat more productive than the local. We have a more complete set of the 
unmanured series. The grade of productiveness, however, is throughout low, and I would especially 
remark on its irregularity on the local seed column, as compared with that in which the selected seed 
is given. This irregularity is mainly, if not wholly, attributable to the ever varying percentage of 
scanty drug-producing plants in all uuselected crops. This deteriorative factor is now fairly elimi* 
nated from my selected seed, and my object now is to improve the common stock by careful selection 
of the best from season to season. This of course is but the ^eWALwovfn pedigree prineiple^ which 
has never failed when honestly and persistently practised : the history of our domesticated animals 
and cultivated plants afford abundant evidence. Referring to the Sub-Agent's report, it is to me 
a little gratifying to observe the sti^ement that ** the eultivatore admitted that the selected aeed woe 

superior to their own seedy** ** that in spite of inclement weather the yield Jrom the selected seed 

teas considerably over the average yield of the district.** 

6. JMeegunge Sub- Agency. ^The unmanured series are only represented in the tabular state- 
ment now before us. The absence of a manurial treated series is thus explained by the Sub- Agent :— ^ 
** The cultivator would not willingly apply the saltpetre and nonimattee, as it would spoil their fields 
in future years and good results would not follow the use of them^ as the soil there is already satura« 
ted with both, and the difficulty is how to get rid of them."— This, as stated, is plausible enough, but 
none the less misguiding. The ahorah and nonimattee afford potash salts in a readily assimilable 
manner, and exercise on the poppy a highly fertilising effect. They are not thus afforded in the 
AUeegunge soils, which contain a larger percentage of soda saltSj and this in the form of a suiphaiei 
which is no way favourable to the poppy, and may partly explain the lower general average returns 
of this and other North Qangetio divisions, as compared with those on the opposite side of the 
river. I am therefore of opinion that a top-dressing of shorah and nonimatee would have a fertilise 
ing influence if applied, as suggested, to the plant when it attained the flower-bud stage. The 
applioation of lime and oilcake would also, I am sure, have an excellent effect on the Alleegunge 
soils, which, though abounding in saline matters, are not naturally presented in a form readily assimiU 
able by the poppy. An application of lime would render them so, and the oil-cake would afford 
organic matters in which they are generally poor. In spite of all this, however, the Sub-Agent of 
AUeegunge has evidently selected by far the most productive soils of any one encharged with the 
experiments in the Agency, the average returns of the selected seed exceeding by one seer, and the local 
seed by 1 seer 12f chittacks, the highest return of unmanured experiments from the other Jive Suh^ 
Agencies ! In looking over the tabular statement I find that one of the samples of my own seed 
has afforded the highest returns of the whole series by 3 seers 6^ chittacks, and this when the 
adjoining local seed-crop gave less by 6 seers 71 chittacks. The maximum results per beegha are 
for selected seed 16 seers 13 chittacks, and for local seed 13 seers 7i chittacks. Considering the 
comparatively high average returns of the selected and local seedSy this result is very satisfactory. 

Having now illustrated and discussed the experimental results of heads one and five in part of 
the Board's letter, I now pass on to the comparative results of ridged and plane surface culture. 



APPENDIX A. 
Kotee Lallgunge. 



RiDOBD SuavACB. 


Plaitb Svbtacb. 


Area of land. 


Produce in opiam. 


Average per beegba. 


Area of land. 


Produce io opinm. 


Ayerage per beegha. 


B. C. B. 

20 14 6 

16 17 14 

87 7 8 

6 12 7 


M. 8. 0. 

2 1 61 
2 39 7^ 
6 82 14i 
26 b\ 


S. 0. 
3 141 

2 1* 

8 15 


B. C. D. 

87 1 10 
124 12 12 
247 13 11 

63 16 15 


M. B. c. 

4 10 li 
18 17 14 
25 34 15| 

6 10 1| 


8. 0. 

4 8 
6 16 
4 2f 
8 14i 


81 11 16 


11 20 1 


5 6| 


478 4 8 


6483 Oi 


4 1 



APPENDIX B. 
Kotee Tajpore. 
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64 4 
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22 16 1 
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124 9 6 
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24 87 11 
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219 12 17 


29 10 H 


6 6i 
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89 16 Idi 
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APPENDIX C. 



The Sub-Deputy Opium Agent of Hajeepore thud reports on experimental drilUsowing : — " This 
list — vide preceding tables — contains the cultivation of those assamees who formed all their poppy 
fields into ridges and furrows ; those who cultivated their fields partly this way and partly the usual 
way are not included. For instance, where in a khatta of (say) 10 beeghas three cultivators with an 
aggregate poppy cultivation of 15 cottahs cultivated the whole of these 15 cottahs in ridges and 
furrows. These 15 cottahs are entered in column 8, and the remaining 9 beeghas 5 cottahs of the 
khatta are entered in column 5. By this method tenor results are obtained.*' 

3. In Eotee Hajeepore the experiment was not fully or completely carried out. 

Hajsspobb^ ^ W. Mabtebs, 

The leth July 1877. ) • Sul^Depuiy Opium Agent. 

A glance at the above tabular statements show that the ridged mode of culture is decidedly the 
more advantageous, the maximum produce for each kotee being respectively, from the ridged mode 
7 seers \\ chittacks and 6 seers 2^ chittacks, and from the other plane surface 5 seers 15 chittacks 
and 4 seers 3 0^ chittacks per beegha. The general averages exhibit very similar results — in the 
Lallgunge experiments the ridged series showing an increase of 1 seer b\ chittacks, and the Tajpore 
set 1 seer Hi chittacks per beegha. Now, as the ridging of the land really incurs little, if any, 
more labour than the ordinary hoeree mode in the first instance, and subsequently decreases it, 
especially as regards the quantity of water required for irrigation, it should readily commend itself 
to the assamees, opposed though they generally are to any sort of innovation. I may remark that 
the advantages of the system will become more and more striking as the assamee accustoms himself 
to the mode, and ridges his land neatly^ closely^ and uniformly. Especially will it be found advanta- 
geous for early crops and in dry and hot seasons, as I know from experience. 

The Sub-Agent of Hajeepore, it will be observed, offers no opinion as to the comparative merits 
of the two modes, or indeed any remark whatever as to the relative fullness or uniformity of plant. 
Some few notes on these points would have been interesting and very desirable. — The Sub-Agent of 
Chota Nagpore, himself a well experienced agriculturist, strongly approves of the ridge mode, and 
is of opinion that it ^^ should he encouraged^ and that it should he introduced everywhere,^* It has also 
been strongly approved of by officers in the Benares Agency, as will be seen in the subsequent notice 
of their experimental work. 



APPENDIX D. 



The next subject of the Board's letter for experimental illustration is '' to ascertain the effect 
of the frequent irrigation recommended hy Mr. Scott." This has reference to the stages when the 
fiower-bud is expanding and the full development of the capsule. As regards this series the Sub- 
Agents, in so far as reported to me, explain that from the average excess of soil and atmospherie 
moisture they were unable to make any comparative experiments under this head. This is also 
my experience for the past season, and I have Ijeen thus unable to further illustrate this subject. 
I have been much disappointed in this, as I had hoped for interesting and important results by the 
use of water salinised with shorah. I had thus treated the largest well in the Deegah gardens, but 
from a fall of rain just when this manurial water could have been used with advantage I could not 
apply it. The season's experiments under this hedd were thus altogether frustrated. 



APPENDIX E. 



A fourth subject of experiment in the Board's orders is ^' to ascertain the effects of the mani* 
pulation qf the capsules as recommended hy Mr. Seott.^* I have had no report or notice whatever of 
the district officer's experiments under this head, and as regards my own the past season's experience 
but confirms that elsewhere Recorded of my earlier experiments. I thus strongly recommend the 
practice, and this particularly in dry seasons, when the crops are being irrigated, as recommended under 
the preceding head. 

APPENDIX P. 

The next subject for experimental illustmtion is to make patent the advmntages of the manured 
applications recommended hy Mr. Scottj—vide Appendix A. This has been illustrated, in so far as 
regards such applications to the growing plant, whereas our present illustrations have regard to the 
effect x>f certain manurial matters to the soil. Lime and oihcakes were the matters recommended. 
The following abstract of the Sub-Agent's reports on the above has been forwarded to me by the 
Agent of Behar : — 

1. The Sub-Deputy Opium Agent of Bettiah writes that the gomastah's report that the 
assamees noW and then manure with oil-cake of their own free will, but they one and all refuse to 
use lime, as they would not risk their crop. 

2. The Sub- Deputy Opium Agent of Moteeharee states that the very inclement weather experi- 
enced towards the latter end of the season so affected the crop as to render the results obtained from 
the manuring process anything but trustworthy : he therefore recommends the renewal of the trial 
next year. 

3. The Sub-Deputy Opium Agent of Tirhoot writes that the experiment was made on a 
very small scale in his own garden, and in a part where the soil was not good, but very much 
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the same as in many parts of the district. The seed was sown late, and not being irrigated, the plant 
was verj poor ; the produce from the manured land was half a chittack only, but the unmanured land 
produced nothing, the cause of which he is unable to account for. The cost incurred was 10^ annas. 

4. The Sub-Deputy Opium Agent of Monghyr states that the soil of the manured and unmanured 
land was exactly the same ; they were sown at one an^ the same time, and with the same kind of seed ; 
there was no difference in the land and in the treatment of the cultivation, which was side by side ; and 
the result of the experiment shows that a small profit of 13 annas only in the beegha has been 
obtained by the use of the manure. Consequently, in a pecuniary point of view, the ryot would derive 
very little benefit from the use of the manure, leaving aside the difficulty in procuring it in sufficient 
quantities. 

There has been quite a failure, it would appear, in carrying out the above experiments in three 
of the above divisions. In the first instance— Bettiah— this is due to the aversion of the assamees to the 
use of lime, which they are of opinion would ruin their crop. This is an erroneous view. I am well 
aware that in the soils of the Bettiah division there is a predominance of soda salts, with a varying 
percentage of the potash, magnesia, and lime salts. These, however, are unfortunately mainly repre- 
sented as sulphates, carbonates, and chlorides, and as such, with the exception of the potash series, 
really rather injure than promote the opium crop. Lime would thus, in conjunction with oil-cake, have, 
I am convinced, a highly fertilising influence, directly and indirectly from their various reactions with 
the saline matters of the soil. Seeing their determined opposition to its use, it would have been 
interesting and instructive if the Sub-Agent had made a few experiments under personal supervision. 
I am sure the results would have been satisfactory. 

The Sub-Agent of Monghyr's report is quite unfavourable to the use of lime and oil-cake as a 
manurial agent for the poppy. I can only explain this result on the assumption that the soils of 
experiments naturally abounded in readily assimilable lime salts and organic matters or otherwise, 
and the soils really awanting in such matters that they have not been applied in the quantities 
recommended. From the abstract of the report given it does not appear that the Sub-Agent supervised 
the experiments, and this may very probably explain the unsatisfactory nature of the results. 

As opposed to the above, I would quote the experience on this matter of the Sub- Agent of Chota 
Nagpore, who states that " in fields considered utterly unfit for poppy," by manuring them he suc- 
ceeded in raising a crop and obtaining a produce, thus showing that a worthless piece of land would 
be brought under poppy cultivation by the application of manure. 

The following report on the use of lime and oil-cake by the Sub-Agent of Hajeepore shows that 
there is really little question as to the fertilising influence of the application, but that the difficulty 
lies in getting from the assamees the true returns of the crop. The following abstract of this officer's 
report has been sent me by the Agent : — 

" The Sub-Deputy Opium Agent of Hajeepore reports that experiments with oil-cake and lime 
were made during the past season in two fields ; each field was divided into two parts — one part 
was manured with the manure as above and the other part, for purposes of comparison, was treated 
(if the reports are true^ precisely in the same manner excepting that the manure was not applied. 
The accompanying statement gives details and results. 

*'2. In the field of Dhookha assamee the part of the field unmanured had at first a much 
superior crop than that part that had been treated with oil-cake and lime ; but at the time of the 
collections, or about March, both crops appeared nearly equal. 

'' 3. In the field of Deoraj the case was reversed. The part that had been treated uoith oil-cake and 
lime had a much better crop than the part of the field kept for comparison, and the plants continued 
luxuriant and higher to the end ; at the line of junction of the two parts the plants on the manured soil 
formed a row of equal height and stood nearly a foot higher than the plants on the unmanured soil. 
It was a sudden descent from a high and uniform crop on one part to a crop of a lower level on the 
other part. 

" 4. Ifo reliance can be placed on the outturn of drug. I have reason to believe that Deoraj 
assamee gathered the juice from the plants on a portion of the manured field and mixed with the 
collections from the unmanured ; that is, at the time of incisions and collection he enlarged the area 
of the unmanured field by encroaching on the part manured." The italics are mine. 



LIME AND OIL-CAKE. 
Comparative Experiments with Manured and Unmanured Soils. 





Mabubbd. 


Ubmaiiuebd. 


NaMB OV A88AMBB. 


Aroa 
of laud. 


Opiam. 


AvevHgB per 
beegha. 


Area 
of land. 


Opium. 


X^r 


Dookha* 

DeorKJt 


C. D. 

4 19 

4 10 


S. 0. 

a 6i 

1 81 


S. c. 

9 7i 
6 18 


C. D. 

6 
6 8 


S. c. 
1 16i 


S. c. 

8 10 
7 9k 



. * '* A crop of maize wa« taken iff this land on the 20th of September 1876. Ooe maand of lime and two maunda of oil-cake 
were spread on the plot. Poppy seed was sown on both plots on the 26th October, and germinated on the Ist November. First 
lancing was made on the 1 4th February." 

t ** This field lay fallow daring the rains : 86 seers of lime and 79 seers of old oil-cake were spread on the 26th of September 
1876. Poppy seed was sown on both plots on the 26th October, and germinated on the 1st November, and the capsnlea were lanced 
for the first time on the 14th February." 

W. Mastsbs, 



Hajbepobb, 
The 12th July 1877, 



.) 



Sub' Deputy Opium Agent. 
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APPENDIX G. 

The Principal Assistant Opiam Agent of Behar has sent roe the following statement of results 
of the analyses of five samples of opium of last season's garden produce. I should here state that 
Dr. Durant, under the heading physical analysis, characterises the several samples as good, free from 
adulterations and pussewah; in nearly every instance the aroma is said to be indifferent and acid : the 
latter, however, the qualification of slightly. Of this I was well aware, and considering the time it 
took to drain the pussewah matters and hygroscopic moisture from the drug, to effect its proper 
maturation, my surprise is that the aroma should not have been much more seriously affected. 



Analyses of Garden Samples of Op 


ium hy Dr* Durant, 






Namh ov Vabibtt. 


Consistence. 


Extractive. 


Morphine. 


Narcotine. 


Total 
alkaloids. 


New green varieties ... 
Sufaid-danthi 
Mougrel varieties 
Mongrel varieties 
Hill poppy 
Behar standard 


70-00 
70-00 
70-00 
7000 
7000 
7000 


44-46 
41-28 
89-20 
39-89 
8818 
43-67 


2-62 
8-90 
2 76 
2-32 
2-77 
3-17 


6-04 
3-64 
4-46 
883 
8*86 
4-39 


7-86 
6-50 
7-21 
6-16 
6-63 
7-66 



In forwarding the above samples to Dr. Durant for analysis, I remarked that " from the exceed- 
ing crudeness of the drug as it exuded from the capsule, as well shown by the great loss of weight in 
the maturing process, as also the excessive efflux oipussewahy there is every probability of this season's 
drug, as compared with the previous season's samples, being relatively poor in alkaloids. The above 
analytic results show this very markedly. The relative poorness in narcotine is especially marked, less 
so in the case of morphine, which is about equal to last year's produce. In most cases a relative 
deficiency in extractive is also shown. 

Anticipating this comparative deficiency of alkaloid matters, I suggested that one or two 
samples of pvAsewah from the above opium samples should also be analysed. The results are interest- 
ing as compared with those shown in the several tabular statements (given in section S of this 
report), and in conneotion with the remarks made on the nature and origin of pussewah matter in 
opium. The analysis of the garden pussewah as compared with the Kotee standard pussewah of 
Behar is as follows : — 





Pussewah 


Analyses, 












Extraction. 


Morphine. 


Narcotine. 


Total 
Alkaloids. 


Garden 

Kotee Behar standard 

Benares pussewah 


70-00 
70-00 
70-00 


6709 
61*53 
44-44 


272 
2-40 
1-42 


4-16 
335 
1-20 


6-87 
6-75 

262 



Thus, as compared with previous season's analysis of average samples from the Behar and 
Benares Agencies, the increased percentage of alkaloids in this season's garden sample is very striking. 
I am unable to state the season of the Behar standard analysis, which exhibits a high percentage in 
total alkaloids, as compared with that of Benares ; the latter being the average analysis of two 
samples of the season 1875-76 by Dr. Sheppard. In Dr. Durant's analysis of the garden samples of 
last season's opium I have remarked on the low average returns in narcotine, and it is interesting to 
observe that the pussewah matter of these sample exhibits an unusually high percentage of this 
alkaioid. Now, this caji only be due to the conditions of segregation in the plant, and not to any sub* 
sequent alterations in the separation of the pussewah from the opium. If this was the case, there 
should have been a predominance of morphine and codeine, as being readily soluble in cold, watery 
fluids, which is not the case with narcotine. The extreme variability in the chemical constituents of 
the so called pussewah elements of opium, as above shown, are thus in perfect harmony with the 
Yiews I have suggested on the nature and origin of these matters, 



Deeoah, 
The ^th August 1877, 



John Scott. 



APPENDIX B. 
Benabes Agency. 



I now proceed to summarise the more important results of the district experiments for the past 
season in the Benares Agency, as exhibited in the reports now before me of the several Sub- Agents 
and assistants specially encharged with the work. The Officiating Agent, Mr. Halliday, in forward- 
ing these reports, observes that he regards it desirable " that any recommendations for the continuation 
or otherwise of the experiments in the ensuing year should be made by you after consideration of the 
results obtained this season, and submitted to the Board with a request that early orders be issued 
if It is deemed desirable to continue the experiments, so that the district officers may engage lands 
suited to the work." 
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As the reports appear generally to afford particular accounts of each series of experiments, it 
appears to me that they may be most conveniently arranged, illustrated, and discussed, under the special 
heads given in the Board's letter to the Opium Agent, Behar, No. 361B, dated 6th December 1876. 
These are as follows: — 

I.—" To ascertain whether Mr. Scott's selected seed will give a better and larger produce 
than cummon seed. 
II.—*' To ascertain whether drill-sowing yields better returns than the usual plan. 
III. — " To ascertain the effects of the frequent irrigation recommended by Mr. Scott. 
IV.— "To ascertain the effects of the manipulation of the capsules as recommended by 
Mr. Scott. ^ 

v.-—" To make patent the advantages of the manure recommended.'* 

Under the above heads, then, I will separately treat the reports of experiments in the several Sub- 
Agencies in so far as thus specially illustrated. Preliminary to this, however, it is desirable that I 
should notify the name and quality of the six varieties of selected seeds which formed the subjects of 
the experiments. First, then, as regards grades in quality ; these I thus distinguish — Th^ first grade 
consists of seeds from the most copious drug-producing central capsules, and retained by a sieve with 
meshes of the one-twenty-second of an inch on the side of the square. The second grade consists of 
aeeds from central and lateral capsules with a minimum of five copious drug-yielding incisions, and 
retained by the one-twenty-fourth of an inch mesh. The third grade consists of secondary capsules 
only, with a minimum oifour copious drug-yielding incisions : seeds retained on the one-twentv-fourth 
of an inch mesh. The fourth grade is the smaller sized seeds of the second grade retained 'by the 
one-twenty-seventh of an inch mesh. The fifth grade consists of small sized seeds from secondary 
capsules, i.e, seeds passed by the one-twenty-fourth mesh, and retained by the one-thirtieth mesh. 
With these explanations, then, I will now give the name and quality of the six samples of seeds 
sent by me for the experiments in the Benares Agency. They are as follows : — 

No. 1. — This was a mixture of teyleah and sufaid-danthiy there being a considerable preponder- 
ance of the latter variety. Some time after the despatch of the seed to the Agent I found that 
this number, which should have been a mixture of second grade seeds only, really consisted of second 
Kti^ fifth grades : by mistake second grade teyleah having been mixed with fifth grade sufaid-danthi. 
Unsatisfactory, and anyhow variable, results may thus be anticipated. 

JiTo. 2. — Variety kala-danthi; second grade seeds, that is, those of the large size, from central 
and secondary capsules with a minimum of five incisions. 

No. 3,^ Kaladanthi and teyleah varieties; mixed seeds, second grade. 

No. 4.— Variety teyleah ; seeds third grade: i.e., the larger sized seeds from the best secondary 
capsules. 

No, 5. — B. L. kutila and ^t^^fZa mixed ; seeds third grade as above. 

No. 6.-^Kutila variety, seeds second grade.-^Now, for the results of experiments with these 
seeds in the respective Sub- Agencies. 

1. Ohazipore Sub'Agency.^Mr. AsshtsLnt Paterson was wholly encharged with the experi- 
ments in this Sub-Agency. The following is a summary of this officer's report. 

First, as regards the comparative merits of the selected and local seed. This subject is but 
imperfectly illustrated, a strictly correlative series of each not being afforded, and general average returns 
only of the local seed "obtained by the same cultivator from fields bordenng on the experimental 
plots being given for comparison." The general results may be thus tabulated :^ 



Dittrict 


Qaality of 


Kame of variety. 


AVBRA0B TIBLD OV OPIUM PBE BBBGHA. 


Namber. 


Manual 


Hera 
kooeree. 


Agacle 
kooeree. 


Private 
garden. 


1 ^ . 
^ L 8 


Fifth ... 
Second ... 
Second ... 
Third ... 
Third ... 
Second ... 


Safaid-danthi and teyleah 

Kaladanthi 

Ealadaatbi and teyleah 

Teyleah 

B. L. katila and katila 

Kutila 

Simla variety 

Local varietieM 


S. c. 

4 12 

7 
6 4 

6 2 
6 1 

8 7 

4" ' 1 


8. 0. 

7 6 

8 2 

8 2 
11 

9 lOi 
13 10 

10 '" 4 


8. c. 

8""l4 
8 12 
7 6 
7 4 

6 ■■* 6 


8. 

6" ' 4 
6- 4 
6 4 

6 4 

7 b 



In the case of the selected seeds it will be observed that there is a considerable correspondence 
between the indicated and absolute grades of fertility. It will also be observed that the selected 
seed in nearly every case exhibits higher returns than the local seed, and that the maximums of each 
stand as 13 seers 10 chittacJcs and 10 seers 4t chittacks, the selected seed-crop being thus the more 
fertile by 8 seers 6 chittacks per heegha. This has reference to the assamee experiments as exhibited 
in columns 1, 2, and 3 of the above table. In colnmn four, representing the results of the garden 
experiments, the four samples of seeds of two qualities — second and third — curiously enough present 
the same degrees of fertility, one and all being 6 seers 4 chittacks per heegha ; the Simla poppy 
feed being thus the most fertile of this series by 1 seer 4 chittacks per heegha. The garden experi- 
ments, however, with each of the above were on a very small scale, the calculations in each instance 
of the rates per heegha being from an actual produce of 2^ chittacks only. Exact results from such 
petites experiences could only have been attained by the most careful and continued personal super- 
vision, which, it is clear (considering, as shown by the tabular statements accompanying the report, 
that the whole set flowered simultaneously), the Assistant Sub- Agent could at that season scarcely 
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afford them. As regards the Simla teed, I have shown that a full and aniform crop in the gardens 
here, 12 cottaha in extent, gave in opium, of a consistence of 75*00, 4 eeert 2 chittaeke, which of 
course is equal to 6 eeere 14 chittache, that is only 10 ohitiackeper heegah helow that shown in the 
above experiment, in which the actual produce ia such a very small quantity— ^ some 2i chittaehe. 

2. The subject of the next heading is the comparative merits of ridge and plane eurfaee 
culture. Mr. Assistant Paterson's observations are in favour of the former method. He remarks 
'^ that a phenomenon peculiar to ridge sowing is the germination of the seeds on the north side. This 
was very strikingly exhibited, scarcely a single plant being visible on the south flanks. This, as 
explained by Mr. Scott, is due to the shade afforded from the direct rays of the sun, the ridges having 
an east and west direction. The fact that in making the ridges the soil is always thrown from the 
south to the north would also appear to me, to some extent, to explain the germination of the seed on 
the north side." Mr. Paterson, however, continues that shade is really the main cause of the 
difference is very aptly illustrated in his private garden. Thus, he states, in one corner of a plot in 
which a shade was cast on both sides of the ridge the germination was uniform. The fact, however, 
that the plant thus circumstanced was stunted and gickly proves further that shade is beneficial to 
the plant in its earliest stages only, and is really most injurious to it in its after stages, Mr. Paterson 
in quite right, and I have elsewhere illustrated the evil effects of over-shadowing the poppy. In 
conclusion, Mr. Paterson continues : " 1 would remark that the three lumberdars who tried the experi- 
ments are very favourably impressed with the mode of ridge sowing, although at first they frequently 
complained of the extra trouble and labour involved. Two of three have voluntarily expressed 
their intention to adopt ridge-sowings in future." 

3. The effects of frequent irrigation during and immediately after the flowering of the crop is 
the next subject of illustration. As regards this it is remarked that the more than natural sufficiency 
of moisture in the soil and the atmosphere utterly prevented the comparative illustrations of the 
above. Artificial irrigation being required, " Mr. Scott's theory of promoting the vegetative processes 
of the plant and retarding the reproductive functions could not be practically carried out." It is 
also observed " that the humidity of the soil and atmosphere were most abnormal, and, if anything, 
the quantity of rain injuriouslg affected the secretion and flow of juice." 

4. As regards the particular manipulation of the capsules in the earlier drug extractions, 
Mr. Paterson apparently has been unable to afford trustworthy results, as this subject is unnoticed 
in his report. 

5. We have, lastly, the illustration of the effects of the manure recommended. The experiments 
with shorah and nonimattee were on a very small scale, and indeed confined to one field. This had in 
the first instance been treated in the usual way and allotted to the six varieties of experimental seed. 
Subsequently one-third of the plant of each sort was top-dressed with %horah. ** The results of these 
experiments," observes Mr. Paterson, " will be apparent from the accompanying statement, and I have 
only to add that the yield of the shorah-treated plant compares very favourably with that of the plant 
which had only the ordinary manure." Here follows the tabular statement referred to : — 





DiBTBIOT NlTMBSa OV VaBIBTT. 




No. 1. 


No. 2. 


No. 8. 


No. 4. 


. No. 6. 


No. 6. 


Untreated plant 

Shorah-treated 


S. c. 
4 12 
9 6 


S. c. 

7 

11 2i 


8. c. 

6 4 

12 1 


8. 0. 
6 2 

6 m 


8. 0. 

6 1 

10 lOi 


S. c. 

8 7 
15 1 



In all the above instances, then, the shorah has a well marked fertilising influence, having in 
some cases nearly doubled the produce, and anyhow increased the general average by about 5i seers 
per beegha. These, 1 need scarcely add, are satisfactory and encouraging results. 

2. Ooruckpore 8uh~ Agency, — The area of the experimental fields in this Sub- Agency was a 
little over 16 beeghas, part lying in the Goruckpore and part in the Golah sub-division. The seed 
arriving at its destination somewhat late, the local seed had the advantage of being earlier sown than 
the experimental. " The assamees, moreover, were opposed to the experiments," observes the Sub* 
Agent, *' and it required much persuasion to induce the cultivators to sow the experimental seed in 
the manner desired by Mr. Scott. Experiments have been tried here in former years, but so 
uniformly have they failed and is causing loss that they displayed no desire to try any more. They • 
also objected to the drill system of sowing, as being more laborious than the old mode ; they had 
also absurd notions regarding it, and predicted its failure. The free germination of the seeds on the 
north slope of the ridges was encouraging, especially as showing that their forebodings had turned* 
out incorrect; they then began to look upon the experiments less despondingly. Last season, 
however, was not the sort of one to make the superiority of the drill system manifest. It was, in 
fact, too good a season. In seasons in which the rains have been scanty and there is therefore not 
much moisture in the soil, when the winter crop is sown failures are very common, many fields 
having to be sown twice, thrice, and even four times. In such a season the drill mode would, no 
doubt, be proved so much better than the ordinary mode, that even these people, despite their 
apathetic nature and their aversion to change, might take to it voluntarily on observing its success." 

" To sum up,'' continues the Sub-Agent, '* the experiment has succeeded better than it has ever 
done before. There has not been a single instance of complete or partial failure. The average per 
beegha on land not particularly good has been high — higher than the average produce of the district. 
Moreover the selected seed has been pitted against one of the best descriptions of local seed^^ey/eoA. 
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The seleeted seed, then, maj be considered a success. As regards the drill system, its merits have not 
yet been fairly brought out owing to the extreme favourableness of weather, the seed germinating 
equally under both modes. The fact is the season was too good for the purposes of the experiment. 
I now append abstract tabular statements of these experiments :— * 









A, — Ooruckpore Suh-division. 






EAIADANTHI YAR. 


TBYLBAH YAO. 


Bbuiotbo Bbbd. 




Anaof^laad. 


Opium. 


Avenge per beeglia. 


Areeofhnd. 


Opium. 


Average per beeghft. 


SiaM.D]ioor. 


Seen. Ghs. 


Seen. Ohn. 


Biaeee. Dhoon. 


Seen. Che. 


Seen. Ohs. 


10 

11 

8 

9 
6 

19 
18 


4 18| 
3 9 
9 8 
6 8 

8 10 
8 6 
10 




1 1 

11 14 
14 11 
9 8i 
11 11 


7 
18 


61 


18 

9 


8 ""'9* 

J 1 


1 3 

8 "is 

8 "U 

10 10 



S. — Qolah Sub-division. 



TBYLEAH YAR. 



SBLBcm) Sbbd. 



Aree of lend. 



Biaaas. Dhoor. 



17 
8 8 

18 9 

19 17 
10 18 
81 18 
80 8 
18 4 

6 



Opium. 



Seen. Oha. 




Avenge per beeghe. 



Seen. Cha. 



10 

10 

11 

8 

9 

10 

10 

IS 

9 



12) 

1 

10 

ill 

10 
11 



TBYLBAH YAB. 



Local Sbxd. 



Area of land. 



Opium. 



Biaaaa. Dhoora. 



6 

6 

11 

16 ^ 

4 

80 

8 

4 



Seen. Oha. 




Average per beegha. 



Seera. Oha. 



11 
14 
11 
10 
10 
10 
11 
14 
11 



4 
7 

16 

7 

H 

4 



From the Sub-Agent's report it would appear that the selected seeds have been in the above 
experiments put to a severe test in the comparative results being afforded by the best of the local 
varieties. For all this, however, they compare very favourably. First for the Goruckpore results. 
In this series the selected sample is kaladanthi var., the seed of second quality^ the local sample 
ieylea%. A glance at the above tabular statement shows that the general and special maxima 
are alike considerably in favour of the former, the maximum produce of the series being respectively 
14 seers 11 ckittachs and 12 seers Q\ chittaeksy thus affording the higher fertility from the selected 
seed of 2 seers 10^ chittacks per heegha. Three of the plots were topniressed with shorah and 
nonimaiteCy but do not appear to have given marked results, the average produce per beegha t»eing 
7 seers 14i ohittachsy 11 seers 1^ chittacks, 11 seers 14 chittacks. The Sub-Agent observes that the 
top-dressing of shorah and nonitnattee did not in any appreciable way improve the plant so treated. He« 
moreover, adds that the assamees have an objection to use shorah^ affirming that its constant use woM 
make their land steriU. This is of courije, I need scarcely say, quite true, if applied in quantity to the 
soil every season. What I suggested, however, was its application to the advanced plmts ; and this 
only in such quantities as I am sure would be directly utilized, and thus never allowed to accumulate — 
as the assamee evidently suspects— in the soil, to its ultimate injury. This is, however, but one 
of the many other mistaken notions of the assamees when any departure is made from his all but 
instinctive practices. 

In the Oolah subdivision the selected seed, alike in the general and special maxima of produce, 
falls below those of the local seed. I am not at all surprised with this, however, as the selected seed 
No. 4 is a third qualify of the variety teyleah. This of course was a great disadvantage. The 
difference in degree of fertility varies from 8 seers If chittacks to 13 seers 10 chittacks per beegha, 
which is very marked, if on really well chosen and equally conditioned lands. In the case of the 
local seed the degree of fertility varies from a minimum of 10 seers to a maximum of 14 seers 2i 
chittacks per beegha^ so that the variability in each set is very similar. 

Comparative results on the irrigation of the plant during the flowering stage could not be made, 
there being a sufficiency of natural moisture in the soil and atmosphere for the requirements of the 
plant at that period. 

The Sub-Agent, in referring to the suggestions on the early and frequent repetitions of the lancing 
process, observes that this was duly attended to, but he does not separately illustrate or offer any 
opinions, favourable or otherwise, to the practice. This is unsatisfactory. 

8. Azimyurh Suh- Agency. —The experimental culture in this Agency, I may at once state, appears 
to have been quite a failure, the local seed produce by the usual modes exhibiting higher returns. 
From the following preliminary remarks, however, of the Sub- Agent, the experiments have been some- 
what disadvantageously treated in so far as regards supervision. Thus he observes : " I submit such 
information as I am able to from the materials at my disposal. I would premise by apologizing for 
the meagreness of this report, which is due to the fact that I had no personal experience whatsoever 
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of these eiperiments, having joined the Azimgurh division at the close of the colleotion season, and 
not having any notes or data recorded for mj guidance." 

The details of the experiments and resists, as reported by the Sub- Agent, are given on the 
authority of the Azimgurh gomashta, " to whom," it is remarked, " IJlnd the experiment woe entrueted.** 
The resalts may be thus summarily illustrated. — The experiment was whoUy a departmental work. 
Three beeghas of land were engaged in four localities : seed all sown (the land pa^y ridged and 
partly plane-surface) on the 16fch November : the germination being simultaneous and uniform under 
both modes on the 24th idem. The ridge sowing thus showed no advantage. The manure was that 
usually applied— village refuse and sheep's droppings. An application of ehora and nonimaitee was 
applied to a portion of the plant, the only apparent result being to give the foliage a deeper hue; 
and that instead of increasing, it is represented to have lessened the drug secretion. Thus, I find on 
reference to the tabulated results (the kaladanthi variety of seed being the subject of the experiments), 
that presumedly, under the same soil condition, ^., the plant, when treated with ehanA^ gave an 
average of 4 teere 6 ehittaeks only^ and untreated, 7 eeera 8 eJUttaeke, that is an increase of 3 eeere 
2 ehittaeks per heegha! Such are the gomashta's experiences of ehora as a manurial top-dressing to 
the poppy. To such results, as so opposed to the really careful and repeated experiments of others, I can 
only say that there has been other than a ehorah HeriUeing influence in play. The gomashta may 
or may not be able to explain it, as any really practically observant man should, if encharged as he 
was with the experiments, considering the striking and truly abnormal character of the results. I 
now annex a tabular statement of the experiments : — 



Distriet number 


Sblbotbd 8bbd. 


LoOiJL SUD. 


of seed. 


Area of land. 


Opium. 


Average per 
beegha. 


Am of land. 


Opium. 


^^bSfhT 


8 
4 

6 

6 


BU. D. 

14 

18 

9 

16 


8. C. 

6 61 
8 11: 
8 2i 
4 9i 


8. 0. 

7 8 
4 1 
6 14 
6 10 


Bis. D. 
"78 


8. c. 
24" 2 


8. 0. 
6" ■ \6k 



The Sub-Agent, in referring to the above comparative results of selected and local seed-crops, 
as it would appear, somewhat inconsistently observes '' that noitoithetanding the eare and attention 
paid to the experimental plote the land tilled, <S^., in the ordinary manner gave a better return." 
Now, even the glance suggested by the Sub-Agent in an unquoted part of his report by no means 
shows the superiority of the local seed. Contrariwise, even including the unfortunate ehorah-treated 
lot, ttoo out of the^vd samples of experimental seed really give higher averages than the local, the 
maximum of the series being, selected seed 7 seers 8 ehittaclss, to local seed 5 seers 15^ chUtacks^ 
that is the higher average of fertility, by 1 seer 9i ehittaeks. Moreover, even as regards the general 
average of the six samples of seed, it may be observed that the local seed shows but the trifling ffrade 
of 1 chUtaek per heegha more than the other. In face of this evidence the Sub-Agent concludes 
that '* it will be obvious how very unsatisfaetorv the experiment has heen.^^ This is to me by no means 
clear, inasmuch as being equally applicable to the assamee returns. Anyhow I confess that the results 
of both as represented are far from encouraging, presenting as they do a very low grade of fertilitv. 

The italics are mine, and I thus draw attention to the clause simply in connection mth the follow- 
ing verbatim quotation from a preceding paragraph of the Sub-Agent*s report. Referring to the tabular 
statements of the gomashta encharged with the experiments, it is somewhat quaintly and suggestively 
remarked that the " information contained in them mag be taken for as much as they are worth ; to my 
mind it is most unreliable and absurd, for it is quite unreasonable to suppose that plants sown in differ- 
ent fields and with different varieties of seed should keep pace to the very day in all their different 
stages. To my inquiry on the subject, the gomashta replies that such was the eascj but yet I eannot 
credit his statement " (vide paragraph 8 of Sub- Agent's report). The gomashta, as the authority for 
the above, is also, in so far as appears from the report, the authority for the care and attention 
bestowed on the experimental crop. Thus impugned by the Sub-Agent, the results cannot be 
regarded of any real value for comparative purposes. 

4. Lucknow SkA-Ageney.^The Sub- Agent of the division, in forwarding this report, states that 
the experiments were carried on in the Seetapore sub-division only, and entirely under Mr. Assistant 
Sarkies' superintendence ; a copy of this officer's report being forwarded. Mr. Sarkies.has unfortunately 
been most sparing in the details of his experiments, and afforded really no materials for exact 
comparative examinations under any of the heads of the Board's orders. 

Thus, he generally states that the experimental lands were tilled, liberally manured, sowed and 
drilled in his presence, all being finished by the beginning of November. The seeds germinated 
*' well and uniformly." Shorah being scarcely available, the plant had liberal applications of nonimattee, 
which increased its vigour. Irrigation was left to the discretion of the assamees, the mode recom- 
mended being that generally practised. Again, in the extraction of the drug, the capsules were 
early treated and lanced every other day. I tabulariy annex the only results shown : thus— 



DiRBICT NUMBBS OV SbBO. 


Area of land. 


Opium. 


^K.'" 


2 !!! !!.' Z Z Z Z Z Z Z 


B. B. 

4 9 
7 8 


8. 0. 

20 9} 
63 3i 


S. 0. 

1 a 
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In oonclaBion, Mr. AsBistant Sarkies observes that ^ the OQltivators received the experimental 
seed with a good wiU, and conducted the sowings in my presence, but they do not appear satisfied 
with the results, especially of No. 1 variety, and in my humble opinion they will not accept of the 
seed again with a good will, as the outturn of the crops of the common seed is better." Such 
being the case, Mr. Sarkies, I think, might anyhow have given us the results of a correlative series 
of experiments with local seed ; mere general statements are of no value whatever in comparative 
experimentation, and really ought to be avoided. 

5. Fayzabad Sub-Agency. — The experiments in this Sub-Agency are on a considerably larger 
scale than in any of the preceding, and have been skilfully, carefully, and successfully conducted by 
the Sub-Agent and the assistants specially enchained with them in the sub-divisions l^zdbad^ 
Oondahf and Sultanpore, The tabular statements accompanying each series fully illustrate the general 
treatment of the plant, its progress and harvest ; thus presenting in a readily consultable way the 
comparative history of the whole series. These form the sabject of an interesting and valuable report 
by the Sub-Agent, Mr. Qennoe, who cordially acknowledges the hearty co-operation of his sub- 
divisional assistants, and especially that of Mr. Phillips, the extra assistant encharged with the 
Fyzabad experiments, who, as I personally know, has for some years taken an active, practical, 
and intelligent interest in the whole question of the improvement of the poppy. He thus, in my 
opinion, well deserves the complimentary acknowledgments accorded him in the Idith paragraph of 
the Sub-Agent's report. 

I will now illustrate the general results of the experiments, as far as possible, under the special 
heads of the Board's order, as above. 

(1.) The comparative merits of eeleeted and local «Mi.— Referring, in the first instance, to the 
question of the purity of race of the several samples of selected seed sent for experiment, the Sub> 
Agent observes : " I must forcibly record that the different varieties of seed, while for the most 
part they preserved their distinctive features, had also one or more other sorts mixed up with 
each kind ; I have even seen three different varieties in each class of seed, and this showed itself not 
only here, but in the other two experimental centres." In the Behar Agency, Mr. Masters, of the 
Hajeepore Sub-Agency, is the only other officer who has drawn my attention to this, and, as stated 
in the preceding appendix of the Behar experiments, sent me specimens of the capsules. I have 
there explained the occurrence of these. In some instances the sample was intentioniJly mixed, the 
same quality of each sort being used. Thus, for example, in the six samples for the Benares 
experiments, Noe. 1, 8, and 5, consisted each of varying proportions of two varieties. In the 
case of ifo. 1, as already explained, an inferipr grade woe ineidentally mixed with a superior grade. 
Having, however, so many different varieties growing in close proximity to each other, in spite of 
the most careful supervision, slight admixtures ^1, and I know do, occur. My own garden crops, 
however, are really very true to their kind, and I am always observant to the weeding out of alien 
varieties. Some, however, do doubtless escape me, and, moreover, through carelessness on the part 
of the capsule selectors. There are doubtless occasional admixtures, which I am helpless to prevent. 
The idienizing effects of this will be easily understood when it is considered that each capsule may 
under favourable circumstances give rise to from 15,000 to IQftOO plants. Under these circumstances 
some little admixture is thus really unavoidable, but I am sure it never occurs to any appreciable 
extent, or even in a deteriorating manner, as in fact the aliens will as a rule be as copious druy- 
yielders as the legitimate raee. 

A. — Fyzabad Svb-divibioh— Mb. Philufs, Extra Assistant. 

In this series an area of one beegha was allotted to each variety of seed. Mr. Phillips, in his 
statement oh the germination of the seed, observes:— ''This is free and uniform, the young plants 
thriving vigorously. I feel confident from present results that the lumberdars and their assamees 
will be found willing converts to the system now introduced." I now append an abstract tabular 
statement of the drug produce of the six varieties of selected seed, with the average produce of six 
contiguous plots under local seed :*- 





Qatlity of seed. 


Sblbotbd Sbbd. 


Local Sbbd. 


DiBtriet oamber 
of seed. 


Axeaof Und. 


Opium. 


^ar 


Average per 
beegha. 




Fourth 

Do. 

Second 

Do 

Do. ... ... ... ... ... 

Do 

Do 

Do. 

Third 

Do. 

Do 

Do 

Do. 


B. i>. 

10 
10 
10 

7 

8 
6 10 

4 10 
8 8 

5 
8 

10 
4 

6 


S. c. 

7 6 
9 16 
7 18 

7 11 

8 8 
1 8 

8 10 

9 10 
1 13 

6 6 

7 

8 
4 14 


S. c. 

14 19 
19 14 
16 10 
SI 161 
16 10| 
Sd 10 
16 U 
19 4 
18 
18 7 
14 
SO 
16 4 


8. c. 

•*• ... 
••• ... 

16 "o 
U 9k 

11 a 

14 11 r 
9 4 
7 9 



The above results thus show in nearly every instance the superior fertility of the selected as 
compared with the heal seed produce of neighbouring fields. There is also a considerable corre- 
spondence, it will be observed, in the grades of fertility and quality of seed, the second affording a 
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higher ayentge fertility than tbe ilirdf and so an. This is interesting and encouraging, as showing 
the utility of the practice of selecting the capsules and sizing the seeds, as I have recommended. 

The Sub-Agent, having more teUeted seed than was required for the above experiments, had it 
locally distributed. He thus tabulates and summarises the results*— 



Area of luid 



Opiam 

Avera^ P«r bttgba 

Looal MM average per becgha 



B. B. D. 
18 4 10 



8. 0. 

186 18 
10 84 
5 18 



"Mr. Phillips was one of those who sowed of the above surplus seed, and the yield was .4 seen 
5 ehUtaekt from 6 htitOM 10 dhoors^ or at the rate of 18 teeri 4| ehittaehs per heegha ; and his 
opium was invoiced by me as bashi hala durawuV* 

*^ The six highest averages of the surplus seed ranged from 19 to 26 seert per leegha^ against a 
similar number of the adjacent fields, which stood from 13 to 19 eeere per heegha. My impression 
of the early stage and the later progress of the plants was favourable with respect to all the sit 
varieties. The luxuriant expanse of our experimental poppy with their dark glaucous green foliage 
contrasted in a marked way with the weedy-looking home crop — in some places of a sickly hue and 
very poor in stem and leaves. In point of individuftl yield No, 6 stands facile prineept at the head, 
No. 1 at the bottom. In general results also No. 6 retains its standing, and No. 5 is in the last 
place," 

The Sub-Agent does not specially illustrate the comparative merits of drill and plane^surface 
sowing, but, as will be shown in a subsequent quotation, he is quite in favour of the former, and, 
moreover, recommends Mr. Phillips' suggestion to divide the original ridges, and thus, so to speak, 
earth up the young plant. This is of course only practicable in districts such as Fyzabad for 
example, where I hear tbe seeds germinate in the furrows onl^. This is not at all general, and must 
be due to heat and drought acting on a light and open soil. In Behar, wherever I had opportu- 
nity to observe, they rise from the furrow to a little below the ridge line, thus crowding nearly 
the whole of the cooler flanks, so that the earthing up process could not be adopted. The district 
assamees, it appears, took some little interest in the experiments, as appears from the following 
statement of the Sub- Agent : — ** I take occasion to add that a very large number of cultivators visited 
the Fyzabad experimental fields and saw the ridge*system employed in them. They appreciated the 
advantage thereof by the perfect protection the young poppy leaflets get in the early stages of their 
growth, which is a matter of the utmost importance to their further development into strong and 
hardy plants." 

Heads III and IV of the Board's orders are not separately illustrated or discussed in the 
report before me. I therefore pass on to the question of the advantages (if any) of the manurial 
applications recommended. On this subject the Sub-Agent remarks as follows : — '* I must here 
advert to the subject of the special manure recommended by Mr. Scott. It was used to a limited extent 
only in Fyzabad, and not at all in the other two centres. At Sultanpore shorah was not to be had 
at the time it was wanted, and Mr. Hand had before the receipt of these orders dressed his lands 
with nonimattee wherever it was needed, so that a repetition of the same manure was not required." 
From the latter remark it is clear that there is yet some little misapprehension as to the particular 
fertilizing action of shorah and nonimattee, when applied directly to the advanced plant. Thus, on the 
latter being dusted with these saline matters, all the more readily soluble are absorbed by the 
foliage and directly utilized in, so to speak, a concentrated state, and at a period (when we may 
safely presume there is a failing supply from those applied to the soil as above) it appears most 
largely to enrich and promote the secretion of the opium juices. The Sub-Agent continues : <' The 
mixture of nonimattee and saltpetre was given at Fyzabad in the proportion of 15 maunds of the 
former to 8 maunds of the latter, and distributed evenly as a top-dressing for five parcels of land 
aggregating li beegha." The above must have been applied as a top-dressing to the advanced plant, 
and not, as it would above appear, to the soil — vide italics, which are mine— as I learn from 
Mr. Phillips' **form C." that the date of application was the 21st of January, when the plant had 
all but attained the flowering stage, which is that recommended. " The manurial worth of these 
substances, " continues the Sub-Agent, " is unquestionably great, as two out of the five parcels stand 
Jlrst in yield, another takes the third place, and the remaining two stand twelfth and thirteenth. It 
must be told that these last two parcels got the top-dressing only because the plant on them seemed 
a little backward in appearance, and this may account for the low standing in produce. I now 
extract and append from the general tabular statement the results of this series of experiments. 



Diatrwst number of 
seed. 


Quality. 


Area of land. 


Opium. 


Xl^a!^' 


4 
4 
6 
6 


Third 

Do. 
Second 

Do. 


B. J>. 

8 

7 

10 

10 


8. c. 

8 6 

6 10 

8 

18 9 


8. c. 
88 8 

le 1 

16 
26 8 



Adjoining, untrwUd crop, 



Third 



10 



18 
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B.— QosTDAH SuB-BiviBiQir—Ma. AsflMTAirr Hahd*. 

The area of the experimental land was 8ix h&e^hai^ comprising ihirieen difibrentlj localised plots 
of easy access for personal supervision. This importantly contributes to the success of such experi- 
ments, or at least to any approach to trustworthy or correct results. The following is an abstract 
report on the appearance of the plant and general oharacten of the several varieties by Mr. Hand :«* 

** No. 1 eantf^jf.— Although the plant was very luxuriant and of great height, the flow of juice 
was meagre ; of the six it is the least to be desired. 

'*iV0. 2**— This is the blaek-ttalked variety. Plants vigorous, two inches in girth of stalk, and 
bearing from two to four pods. This is one of the most productive of the set. 

" No. 8.^This variety is of a somewhat stunted habit, with hardly more than one pod on a plant, 
and the seed was largely mixed with other sorts. The capsules, however, bled freely and plentifully. 

'< No. 4.— Of very robust habit, like No. 2 ; a very fertile sort. 

*^ No. 5.— This is a mixed sort; the plants remarkably healthy and strong, less productive than 
the preceding variety. 

'' No. 6. — This is the kutila variety, but not pure. The plants were healthy, but not high and 
luxuriant, and there were not more than two pods on each ; less productive than Nos. 2 and 4." 

I subjoin an abstract statement of the general produce :— 



District 

number of 

teed. 


QoaUty. 


Name of variety. 


Opinm. 


Av^jjge^per 




Fourth •*• ... ••• 

Do* 
Second 

Do 

Do 

Do 

Third 

Do, 

Do 

Do* 

Second 

Do. ... ••• ... 

Do. ... **• ••' 


Saftdd-danthiandteyleah 

Ditto ditto 

LllbtO ... ••. ..• ... t: ... 

Ditto 

Teyleah and kaUidanthi ... 

Teyle«h .. 

Ditto 

B. L. kntila and kutila 

Ditto ditto 

Katila 

Ditto 

Ditto 


8. 0. 

6 13 
6 19 

3 2 


S. c. 

10 T\ 

13 12 
19 S: 
12 6 

'I ^ 

14 19 

10 lOt 

11 

8 8 
7 134 

10 10 

9 



I learn from Form 0,2 of Mr. Hand's tables that the four last in the above table were treated 
with ihora and nona on the 12th March. This could scarcely be expected to benefit the crop, as I 
learn from Form 0,3, that the first lancing had been made on two of the set, on the others only 'two 
days later. My suggestion was to top-dress the plant at latest with the^r^^ appearance of the flower 
hud. The experiment was thus a failure, and curiously enough three of the set afford with one 
exception the lowest average returns i 

The Sub-Agent observes that the six highest experimental seed-produce compares very favour- 
ably with those of the local seed-produce of adjacent fields. The result, for the sake of comparison, 
may be thus exhibited:— 





AviBAdi PBS Bbboha* 




1 


2 


8 


4 


6 


6 




8. 


0. 


8. 


a 


8. 0. 


S. 0. 


6. 


c. 


S. 


c. 


Selected aeed 


14 


19 


12 


18 


12 6 


12 6 


10 





10 


10 


Local seed 


16 


10 


6 


1 


6 


6 14 


6 


18 


6 


8 



The surplus seed results are as follows : — This was distributed among 28 culiipators^ and an 
area of 19 beeghas 13 hi§wa$ therewith occupied* The details are subjoined :-— 



AreaofUmd. 


Opiom. 


Average per beegha. 


Local seed average per 
beegrha. 


B. B. 

19 18 


S. c. 
129 3 


S. c. 
6 91 


S. c. 
6 84 



'The 



range, " obserres the Sub-Agent," of the first six aver^es of the surplus seed-prodnoe is 



from 8 to 22 8eer9 per beegha, and that from the adjacent fields, local seed of a similar number, are 
contained within 7 and 10 seers per heegha.** 



^ Mr Assiatant Haad notes that on the 10th of March there was a loas of about four «#«rs of drug from the variety bj a 
heavy fall of rain. Similarly alto, on the 16th March, one of the plots of variety four (thus marked t «» MU) lost at leaat Mree 
sew9 of drug. This of course considerably affects the returns. 
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C— SULTAVPOBS SuS-DIYIBIOK^Mb. AsBlSTAlTT CaBTXB. 

The experimental oultivation in this instance also had an allotment of iia heeghae. The usual 
quantity of seed was divided amongst twelve assamees ; the six varieties being equally apportioned, so 
that the large number of 72 plots, varying from a few hisunts to a small part of one, had to be supervised 
and the produce separately collected. This incurred of course, in the first instance, much unnecessary 
labour and trouble on the assamees in separately collecting the drug from the several kinds, each of 
whom were expected to keep the produce in six distinct vessels, which few of the class care to do, 
and this especially when in such small quantities as in the present instance. The difficulties of real 
supervision were also much increased. It would have been decidedly better to have allotted one, 
or at the most two, varieties only to each cultivator. On the mode of apportioning the seed the 
8ub«Agent himself remarks : " I do not see the advantage of this excessive sub-division of the lands 
for the reception of the seed, but as I had left the internal economy of the work entirely unfettered 
in the hands of the assistant I did not interfere with his arrangements." The whole details of the 
experiments are very fully and clearly elaborated in several tabular forms by Mr. Carter, and show 
that he has taken a hearty interest in the work. For all this, however, I do think that for the 
ends in view aU could have been more easily, happily, and satisfactorily attained, by the separate 
allotment of one or say two varieties of seed to each cultivator, as facilitating supervision on the 
one hand, and on the other being less troublesome to the assamee experimentalist. " The leading 
points," observes the Sub- Agent, ''I gather from the various inspection reports of Mr. Cartel, may be 
stated in a few words. In their early growth the plants sprung up with great regularity and seemed 
generally in a thriving state. Their further progress is noted as very favourable, and the plants 
entirely healthy in appearance. Later in the season Mr. Carter reported considerable progress 
and every indication of a good outturn. After this period we had rain, and some of the plants 
sown on hw grounds were reported to be slightly affected by the excess of moisture in the soil." 

Mr. Carter^s general table of results is much too elaborate to introduce here ; a fair approximate 
estimate, however, may be formed from that subjoined, in which from each variety of seed the two — 
maximum and manmmn-^results are selected and introduced : thus^ 



Biitriet 
niimber 
of Med. 


Qaalitj. 


Name of Ttfiety. 




A.«^p« 








s. 


0. 


8. c. 




Fourth 







2 


11 6i 
11 It 




Do. 


Ditto ditto 





6 




Do 


Ditto ditto 





12 


8 




Do 


Ditto ditto 


1 


10 


8 4 




Second ... 


Ealaduithi 





12 


13 lOi 




Do 


Ditto 





9 


18 7 




Do 


Ditto , 





6 


7 6i 




Do. ... 


Ditto 


1 





9 8 




Do 







18 


18 1 




Do. 


Ditto ditto 


1 


10 


18 14 




Do 


Ditto ditto ^ 





6 


7 24 




Do 


Ditto ditto 





4 


7 11 




Third 


Teyleah 

Ditto 


1 


7 


18 14 




Do. ... ... ... 


8 


6 


18 16i 




Do. 


Ditto 





4 


9 li 




Do 


Ditto 





6 


9 8 




Do 


B. L. kutila and kntila 





8 


18 12 




Do. ... ... 


Ditto ditto 





10 


18 10| 




Do. 


Ditto ditto 





9 


6 10 




Do 


DiUo ditto 





8 


8 101 




Second 


KutUa 





14 


14 9 




Do 


Ditto 


1 


12 


12 11 L 




Do 


Ditto 


1 





S 4: 




Do 


Ditto ." !.' .!! ."; z 





2 


6 8r 



Mr. Carter observes that the exudinge of the 14th were nearly all lost by rain during the night. 
Nearly all the experimental plants, I observe, had a top-dressing of nonimattee between the 11th and 
2l8t of February. The effects are not specially remarked. 

I subjoin the following general results of each variety from a tabular form of the Sub-Agent's, 
in which the average results from local seed in contiguous fields are also shown :— 



District nnmher of seed. 


Opium. 


Avenge per beegha. 


Local aeed avenge per beegha. 




8. c. 

8 10 

9 U 
10 1| 

U 4 

10 1 
8 134 


8. 0. 

7 1 

9 18 

11 

18 

10 10 

9 18 


8. c. 

11 9f 
10 12u 
10 8 
10 124 
10 12i; 

10 12j; 



The results shown in this table indicate a somewhat higher fertility to the local seed ; it will b^ 
observed, however, that the individual maximum average is in the teleeted teed, columns— No. 4. 
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The Sub- Agent observes ** that the varieties of seed which prominently showed a good yield are 
Nos. 8, 4, 5, and 6 ; the leastprolifie is the ill-fated iVb. 1 variety." He then gives the following 
comparative statement of the highest fertility in six instances of selected and local teed: thus — 





AVEBAGB PBB BbBOHI.. 




1 


a 


8 


4 


6 


6 


Selected seed 

Iioogl Boed •.. ••• ••• ... ... 


8. c. 
80 Id 
14 18 


8. c. 
18 18 
18 4 


8. 0. 
18 1 
12 16 


8. 0. 
16 14 
18 9 


8. 0. 
16 11 
18 


8. 0. 
16 10 
10 6 



Under the following query the Sub- Agent thus concludes his clear, practical, and comprehensive 
report — '* Whit is the outcome of the experiments ?" It is to be hoped it will influence the practical 
improvement of the poppy. The experiment in Fyzabad has been a perfect success. It was tried 
on fairly good average land, and where a high yield was always got, and the exotic has surpassed the 
indigenous seed. In Gondah it was tried under different circumstances and conditions of soil with 
the same results. The Sultanpore trial may not be reckoned quite a success, but it is very nearly so. The 
experimental seed has contended neck to neck with the local variety. It is clear that drill sowing, 
high cultivation, seed selection, the judicious use of irrigation, and the sillful utilization of manure, 
will produce better crops than are wont to be got under ordinary appliances. We now require a 
seed-nursery to make it a machinery of great value in seed-selection and seed interchange, and such 
an institution would repay its expenditure by the advantages to be gained in the development of 
poppy resources. Our experiments have not turned out doubtful ones, and in future much might be 
done by independent native agency, i.e. assuming that the cultivators themselves may be induced to 
try new seeds and new methods of cultivation. These novelties, once shown as remunerative, are sure 
to be followed. A nursery would, so to speak, leaven poppy agriculture by teaching the men by 
experiments what measure of success is to be attained by high cultivation, and how they can get a 
maximum outturn of produce, 

" In the present experiments the men complained that the quantity of seed sown in the two 
castes was excessive and costly. This may be remedied. 

" It must be remembered that the nc^ season will prove the virtues of the selected seed which 
was sown in the present season, as it will then be used in an acclimatized form. Notwithstanding 



Ifo. I variety of seed has sown badly, I would not thus condemn it for the reason above stated.' 




plants of the two varieties of seed, one of which, sufaid-danthi^ was of the second quality , teyleah of the 
f{fth quality. If a careful selection of the most copious drug-producing capsules has been made, and 
this seed only reserved^theTQ is no reason why it should not be utilized in the next season's sowings. 

6.— FUTTIOUBH SUB-DIVISIOH. 

I regret to say that the experimental work, as reported for this Sub-Agency, is alike void of 
value and interest, and, as it appears to me, had better never been undertaken. The present Sub- 
Agent, as I will subsequently show, admits that the experiments have been '* somewhat misconducted^** 
and this appears to be mainly attributed to transfers of the officers originally encharged with them. This, 
however, could scarcely have materially affected the ultimate results if each officer had kept pro 
tempore a regular record of his experimental operations and observations. This unfortunately has not 
been done, and I do think that experiments thus unsatisfactorily-«^I had almost said perfunctorily — 
conducted should, in justice to me, be simply ignored. In making these remarks, i would explain 
that I do so without regard to the represented results, but simply as presenting a material hindrance 
to the ultimate attainment of correct and uniform results. I have myself given practical demonstra- 
tions of my views on the improvement of the poppy as an offieinal plant, and I do not think it is all 
fair that such experiments as those under review should in any way affect or be compared with 
mine, which really afford results of carefully conducted experiments. While thus, however, fuUy 
convinced in the practicability of my own views, I am by no means unprepared to hear of contra* 
dictory results ; but such I believe, on carefully inquiry, will generally be found to result from differences 
in soil conditions, irrigation, and the like, and in degree of adaptability of the particular seed used. I 
have now been for years more or less engaged on experimental work, and fully appreciate the value of 
contradictory as also of positive and negative results, when such are obtained by an equally careful series 
of experiments. This is all I would ask of those encharged with the present district experimental 
works, as fully accepting the Baconic aphorism, that '^ though what succeeds may please mare ; what 
succeeds not may inform no less" I may explain that I have been induced to enlarge somewhat on 
the above subject, observing that one of the concluding paragraphs (paragraph 7) of the Sub- Agent's 
letter (without the slightest reference to the previously acknowledged disqualifying conditions of 
the experimental work) is verbatim et literatim. " From the annexed statement all (statistics) relat* 
ing to the experimental sowings in the Jellalabad sub-division are apparent, and need not be further 
dwelt upon, but the fact that the experiment is a decided failure is patent." I mil have occasion to 
illustrate and discuss this so-called ^* decided failure" subsequently. From the materials afforded it 
by no means appears so very ** patent " as the Sub-Agent would have us believe. 

In the meantime I will give an abstract of the Sub*Agent, Mr. Osborne's report. This officer, 
it appears, took charge of the division when the collection of opium had been all but completed, and 
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** I fear" (he observes) " I cannot do mnch more than qaote extracts from the reports of the assistants." 
To this he attribates the meagreness of his report, " and this especially as the results have been so 
unsatisfactory." 

To proceed, however, I find that in all Jive maunde of selected seed in Jive varieties were sent 
for the divisional experimental works : three varieties being allotted to the Futtegurh sub-division 
and two to that of Jellalabad. Now, in the first instance, it is stated that Mr. T. Innee was in 
charge of the former, Mr. Kinlock of the latter ; and that subsequently the latter officer was encharged 
with the whole of the experimental works. ^' Unfortunately," remarks Mr. Osborne, " he was transfer- 
red before the opium had been all extracted/' and gives this now as the reason why he is unable to 
submit any full and final report. 

" Owing to the experiment," continues the sub-agent, " having been somewhat misconducted in 
the Futtegurh sub-division, the corresponding statement is not submitted, as it would not show the 
results required." (This is not clear; the context, however, apparently implies a "statement** 
correlative to that of Jellalabad sub-division, which is appended.) Since even the preliminary 
steps of sowing a selected field half with experimental seed and half with country seed, wherewith 
to compare the crops, produce, Ac, has been apparently neglected, there are no returns forth- 
coming about the corresponding produce from country seed, although it would appear from extracts 
further on that half of the fields were for the most part sown with indigenous seed. The Assistant 
Sub- Agent, Mr. T. Innes, it is observed, '' has been called upon for a full explanation: but as 
already considerable delay has occurred, I cannot wait for it any longer." The final recorded results 
of the Futtegurh experimental works areas follows : — Area of land sown with selected seed, 86 heeghas 
15 hisvDos and 15 dhoora: opium produce^ 8 maunds 25^ seers affords an average produce of 
8 seers 12\ chittacks per beegha ; corresponding average as regards the rest of the cultivation," 
"8 seers 10 chittacks.^* The Sub-Agent, however, thus qualifies this somewhat ambiguous 
statement: "The comparison of these two latter figures" (the local average results being 
apparently referred to), however, is, I beg to say, an insufficient test of the superiority of one over 
the other, being too general." Thus, perfunctorily though the experiments admittedly have been 
supervised, the comparative results of the two series, according to the Sub- Agent, should apparently be 
regarded ai par. It may be observed that Mr. Osborne in thus urging a want of oorrolation and 
correspondence in the data, and challenging the accuracy of the given results, really disqualifies them 
for the purposes in view ; that in short, hjortiori^ the series may be justly regarded as alike void of 
interest, or any real value for the comparative purposes for which they were recommended and 
instituted. 

I now pass on to Jellalabad sub-divisional experiments. The Sub-Agent, quoting from Mr. Assist- 
ant Kinlock's report, states that owing to early rains in October the lands were either sown '* with 
poppy or rubbee ; consequently it has been extremely difficult to obtain land worth anything^ and I 
nave up to date only succeeded in securing 15 heeghas^ and I am afraid I shidl not be able to get 
much more than five heeghas at most." The italics are mine, and the clause noted has of course 
materially affected the ultimate comparative results. 

Mr. Assistant Kinlock continues : " I have had a few fields sown and drilled, but the cultivators 
do not take to it readily, as it involves a new system of working, and also entails a greater amount of 
work than the old system, to which they are accustomed. I have had the greatest difficulty in making 
them carry out Mr. Scott's plan in all its details, but think and hope that I have been successful." 

Again, so late as the 16th November, Mr. Assistant Kinlock writes : " With the exception of one 
or two fields, which will be sown to-day, the whole of the experimental seed will be sown and every 
field drilled and prepared according to instructions." 

As has been stated, Mr. Kinlock was subsequently transferred, and it would appear was succeeded 
by Mr. Assistant Luard. I will now therefore summarise a final report on the experiments by 
the latter officer, called for by, and appended to, the Sub-Agent's general report. Well^ in this 
annexed report it is premised that the usual departmental duties precluded his paying any particular 
attention to the experimental plots, and "that in fact he saw them but on two occasions ; the first 
shortly after the germination of the seed, and again when the first collection of drug had been 
made- Mr. Kinlock was then in charge of the experiments, and only transferred about the 7th of 
April, when drug collection must have all but ceased." Mr. Luard, however, finds no office records 
whatever as to experiments illustrative of heads III, lY, and Y, of the Board's orders. In short, 
Mr. Luard can but generally state that the plant from selected seed " was inferior in size and thick- 
ness to the indigenous, and in the colour and shape of the capsules, which were greener-looking and 
more elongated." Now, as regards the dwarfer and more slender habit of the plant from selected 
seed as compared with that from local seed, remarked by Mr. Luard, this could only be due to the 
inferior soil conditions afforded the former, and by no means attributable, as apparently implied, to 
less robust constitution. As to colour and shape of the capsules, these are mere peculiarities of the 
variety ; and it may be remarked that two very distinct varieties, both as regards foliage and the 
size, form, and colour of the capsule, were the subjects of the experiments, these being, according 
to the Sub-Agent, Nos, 4 and 5, >.0., respectively, teyleah and the two kutila varieties mixed. 

It is observed by Mr. Luard '' that the indigenous in the gross, produced more opium than the 
experimental, and, as well as I can remember, there was very little difference as regards aroma or 
texture." 

In conclusion, it is observed that " both lumberdars and assamees were most averse to the 
innovations, and their practice has caused great discontentment, as they say that not only does 
the drill sowing leave half the field fallow^ from the fact of the plants only growing on one 
side of the ridge, but the weeding, watering, and collecting operations are rendered more difficult 
thereby, and the likelihood of the plants being blown down by a strong wind still more makes 
them discontented." Such are the Jellalabad assamee views of the defects of ridge culture. With 
reference to these views, it may be permitted me to observe that in recording them a practical 
man, who has had the opportunity of observing for himself, really should eonfirmj gutUi/g^ or 
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eomtraiict ail 9ueh ^tatemmUi. Thb is not attempted, and all is simply *^ihey tay ! " Now, from 
peraond experience and obserTation, I can say that the above objections are altogether unfounded, 
and in tmth but a dernier retort for men resolntely prejudiced— in fact really instinctively 
opposed, to innovation, be it practical or impractical. In this view I am supported by officers 
in both Agencies of great practical experience. For all this, however, it may be as well to 
briefly discuss the objections. First, then, as to the Afield being left halffaUow" I have suggested 
that the ridges should be from nine to ten inehef apart (this, of course, means from the centre of one 
ridge line to the other), so that the plants occupying as they do nearly the whole of the northern 
£anks of each ridge, we have really the furrow plants on the one side and the higher plants on the 
ridge opposite, only some m or eight inehe* apart. Now, a final thinning oat at either distance 
would give, respectively, 108,817 and 61,100 plania per beeaha^ which, I venture to say, is not 
exceeded by the ordinary plane-surface mode. There needs thus be no lack of plants on a uniformly 
and neatly ridged plot. As regards the weeding and thinning of the plant, it u, I admit, a little mere 
irouhleeomet inasmuch as the labourer eannot eqnat quite so easily ; but for all this there is no 
actaid increase of labour. Again, as regards watering, there can be no question whatever that the 
ridge mode considerably economises it-— I should say to the extent of one man per beegha. In 
the eoUeetion of the flowers, the scarification of the capsule, and the collection of the cbug, the 
ridges, unless originally olnmsily made, are all but eflacedi and can scarcely in any way impedb such 
operatums. Lastly, as to the effects of wind ; ridge crops are not a whit more liable to injury 
than those on the plane surface ; indeed, as I think, less so (if the plant has not been overthinned), 
inasmuch as the ridge-grown plant has a stronger and more deeply penetrating root than has that 
under the ordinary mode. This has indeed been specially remarked by Mr. Gennoe, 8ub«Agent, 
Fysabad. Thus one and all of the objections to the ridge mode are really but unfounded prejudices. 

The general results of the Jellalabad experiment may be briefly summed up. The area of land 
occupied by the selected seed was 88 beeghai 12 biewas and 15 dhoors, distributed amongst 20 villages, 
«nd comprised no less than 154 distinct plots of sizes varying Ito a rule from 2 to 8 and 10 biewas. The 
damdatta return was 2 manndt 87 teen 12i ohittacks^ that is 6 neere 8f chiitaeks per beegha. We 
may thus comparatively tabulate the correlative results of the selected and local eeed as shown in 
the general tabular statement appended to the Sub-Agent's report:— 



Local seed ... 
Selected seed 



Area of land. 



88 
88 



12 
19 



15 
16 



Damdatta. 



89 
87 



0. 

9 



Average per beesha. 



S. 

6 
6 



Thus we And that the eeleeted eeed^ as compared with the local seed produce, shows a decrease of 
i ehittaek per beegha in the Jellalabad series, and on the other hand, in Futtegurh, it gives an increase 
of 2i ehittacks per beegha. Referring to the latter the Sub-Agent urges that the returns given are 
too generM (and I might add the difference so very inconsiderable to be of any value whatever) to 
prove *' the superiority of the one over the other," whereas in referring to the Jellalabad results with 
a petty maximum of three parts of a ehittaek only before him he pronounces the new seed and new 
modes '* a decided failure. These repeated depreciatory remarks on the new seeds and the new 
modes of culture somewhat surprise me, in regarding the trifling difference of the general results on 
which they are presumedly founded , and this especially on considering that Mr. Osbourne himself 
acknowledges to a certain extent a supervisional laxity in the conduct of the works, while moreover 
urging the strong aversion of the assamees to undertake them. In face of this it is therefore 
scarcely fair to involve and decide on the comparative merits of this or that seed and mode of 
culture. 

It may be as well to observe that in any such experimental works as those under review it is a 
great mistake to minutely subdivide the allotments, as thereby greatly increasing the difficulties of 
supervision. This is a serious drawback, and especiidly when, as in the present case, the assamees 
directly encharged with the works do so reluctantly undertake them, and that only, I presume, on the 
assurance that all losses will be fully compensated. Of course this puts my new seed&nd new modes at 
a great discount with the generality of the above class, and renders the closest supervision necessary 
to get anything like true results. As regards the JeUalabad experimental from the expressed 
antipathy of the assamees to have anything to do with them, it was simply impossible for any single 
officer, concurrently performing his usual duties, to have personally supervised and controlled suffi- 
ciently these operations to get any approach to correct returns from the many shrewd people aversely 
engaged— fu> less than 150 experimenters in 20 villages ! The represented results cannot thus be 
regarded as of any real experimental value ; fortunately the experimenters show no actual loss in the 
culture of the selected seed. The simple fact is that the experiments have been attempted on too 
large a scale for the season, the predisposition of the assameesi and the available supervision. I do 
hot doubt, if a fourth of the area only had been engaged and the inditaidual experiments on a 
larger scale (say each a beegha, or so in extent), really satisfactory and conclusive results would 
have been obtained. The experiments have indeed been declared a '' decided failure " by the Sub- 
Agent, and this dicision I fully accept is so far as relates to the way in which they have been conduct- 
ed, but certainly not as in any way disqualifying the new seeds and new modes of culture. 

It is, however, encouraging to observe that the returns from the selected seed for the past season 
in this division aro considerably higher than those of last. Thus the Sub-Agent, Mr. Anderson, 
who is the authority for the latter, shows an average of only 8 seers 8i ehittacks per beegha^ whereas 
this season the general average of the experimental seed is 7 seers 2^ ehittacks per beegha ; the 
correlative average of the local seed, as it appears in the report, being 7 seers H ehittacks. This is 
so far satisfactory, and I do not doubt that next season's experiments will be quite a svcoessii^ instead 
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of having a d\ffii$ed cultivation in gmall plate (vide above Jellalabad allotments of 154 to two 
varieties of seed,) it be limited to a few well-ehosen representative areas, each clearly oircumscribed, and 
the different allotments for each experiment beine not less than 10 hi$w(U, This will facilitate 
supervision and enable the officer encharged with the experiments to obtain really trustworthy apd 
valuable data for deciding the points at issue-— that is, the comparative merits of the selected and local 
seeds and the new and old modes of culture. 

General results. — In concluding the preceding review of the poppy experiments in the Benares 
Agency, I have but a few general remarks to make on the degree of accuracy with which they have 
been conducted, their practical utility, and the desirability for their continuation under careful, 
cautious, and judicious management. 

The debatable grounds on which the experiments under review were instituted are the following : — 
whether or not the opium poppy may be improved by the use of the seed produce of the most copious 
drug-producing capsules only, and whether or not it may not also become a more profit-giving plant 
by certain modifications in its culture and general management. The practicability of these views 
has been urged, specially illustrated^ and indeed demonstrated by experiments in the gardens under 
my charge. With a view, however, to determine the correctness of my observations, the Board 
instituted the above series of district experiments, and very clearly defined the subjects for special 
illustration. The late Lieutenant-Qovemor of Bengal also, in treating of these experimental works, 
particularly urged, in view of those of the past season, that those Sub-Deputy Agents only should be 
encharged with them who had " more than ordinary aptitude for introducing improvements ; that 
each officer, moreover, should be careful in the selection of the ryots to practise the new miodes ; and 
that he himself must see that the ryot really sows the selected seed, duly drills the soil, and, as far as 
possible, supervise the manipulation of the capsule. It is continued, in case the Sub-Agent feels 
himself able to undertake this sort of supervision and really see to the trial being made, then let the 
duty be entrusted to him. But if there be any doubt on this point, then it will be better that he do 
not undertake it all." In conclusion, His Honor urges that to attain an ultimate success or any* 
thing approaching to it, '* there must be care, patience, and perseverance exerted by our officers 
during several years." Such, then, are the general grounds on which last season^s experiments were 
recommended and instituted. 

Now, it will be seen from the summary reports above given that there has been occasional failings 
in the supervision of the experiments, for which, however, explanations are more or less fully and 
satisfactorily afforded ; but it is curious to observe that in all such instances the results represented 
are, as a nile, unfavourable to the new seeds and new modes ! On the other hand, where the most 
careful supervision has been exercised, the old^l mean the local — seeds and the old modes are 
plainly at a discount. As illustrative of this, I would especially notice the results of Fyzabad and 
Ghazipore experiments. In nearly every point the results of these experiments are in unison with 
my own, and indicate the susceptibility of the plant to improvement by the new methods suggested. 
I am sure, in making these remarks, I will be acquitted of any bias or professional influence in 
favour of my own views, to the groundless depreciation of others by all who will be at the trouble of 
reading my summary of the district reports, or, better still, the originals, and well weighing the 
comparative data they severally afford. In dealing with all, it ha3 been my endeavour to point out 
carefully and candidly their merits and defects, in so far as regards their bearings on the subjects of 
illustration. 

As to the desirability of the continuation of the experiments, I think there can be no question. 
The several district reports, as we have seen, afford indeed positive^ negative^ and absolutely contradic- 
tory results ; but it must be confessed that the first have really the superior claim on our acceptance, 
as being results of tlie most carefully and skilfully conducted experiments. The latter also, I need 
scarcely remark, are in harmony with my o^n practical experience : both thus fully confirming precon- 
ceived theoretical views. I would thus strongly urge the acceptance of them now as having been 
fairly reduced to practice. Their ultimate genertu success can only be attained by the warm and 
zealous co-operation of the Sub-Agents and their assistants. 

As regards last season's seed return from the district experimental plant, I would recommend 
that portion only specially selected, and really the produce of the most copious drug-producing 
capsules, be alone used in the experimental sowings. It does not appear from the reports that the 
selection of capsules has been generally practised in the last season's harvesting of experimental seeds. 
I hope therefore that for special experiment those only be used, the others for general sowings. 

As regards the selected seed-produce of the gardens under my charge, I would suggest for the 
consideration of the Member in charge that this be distributed in smaller quantities and strictly 
confined to the better qualities. I would thus undertake to send of large sized seeds, in different 
varieties, from eight to ten maunds to each Agency. The several Sub-Agents encharged with the 
experimental works would thus have a better chance to secure skilful and willing ryots for practisers : 
they would themselves also be able to exercise a more careful supervision than could possibly be 
expected in more extensive experiments, and this really is the great desideratum^ as clearly appears 
from the district reports of last season's experiments. 

The Agent has urged the necessity for an earlier distribution of seed should the Member in 
charge approve of the continuation of the experiments. Last season I despatched them on the 22nd 
and 25th of December, respectively, to the Agents for Benares and Behar. If the weather is at all 
favourable for opening the store vessels, I could, if desirable, despatch them by about the middle of 
September. They would thus, I think, have ample time to reach their destination for the earliest 
sowings. 

Dkegah, 1 JOHN SCOTT. 

The 16M August 1877. J 

Aegr. No, 1888^)90-6-4-78. 
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